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1.0 INTRODUCTION 

Pursuant to Section 3.4 of the Consent Decree - Remedial Action Plan (CD-RAP) in the case of 
the United States of America, et a/, vs. Rellly Tar & Chemical Corporation, et a/., this report 
presents the results of all chemical analyses and water level measurements for calendar year 
1992 that are not presented In previous reports. 

The ground water monitoring conducted in 1992 was performed in accordance with the Sampling 
Plan submitted in October 1991. The City of St. Louis Park (City) has overall responsibility for 
conducting the ground water monitoring required by the CD-RAP. In accordance with the 
Sampling Plan, the City was assisted in 1992 by ENSR Consulting and Engineering (ENSR) who 
collected ground water samples from monitoring wells, and by Rocky Mountain Analytical 
Laboratory (RMAL) who performed the analyses for PAH and phenoiics. 

The 1992 monitoring data are presented separately for each aquifer that was monitored, starting 
with the Mt. Simon-Hinckley Aquifer, which is the deepest below the ground surface, and ending 
with the Drift Aquifer, which is the uppermost aquifer monitored. A series of maps has been 
prepared to help present the monitoring data. Maps for the Prairie du Chien-Jordan, St. Peter, 
Piatteville and Drift Aquifers are contained in the pockets of this report. 
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2.0 MT. SIMON-HINCKLEY AQUIFER 

In accordance with RAP Section 5.1, four wells in the Mt. SImon-Hlnckley Aquifer were sampled 
once in 1992. A summary of the analytical data arid the water level elevations at the four wells 
are shown on Rgure 2-1. The laboratory reports of the analytical data are included as Appendix 
A. 

The sums of the concentrations of benzo(a)pyrene and dibenz(a,h)anthracene PAH, carcinogenic 
PAH, and other PAH in each weil are below the drinking water criteria for these compounds. The 
results for all four wells are consistent with historical water quality for the aquifer. It appears that 
the Mt. Simon-Hinckley Aquifer has not been significantly affected by contaminants originating 
from the former Reilly Tar & Chemical (Reilly) site. 
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Figure 2-1 
Summary of Ground Water Monitoring Results 
for the Mt. Simon-Hinckley Aquifer — 1992 



3.0 IRONTON-GALESVILLE AQUIFER 

Analytical results from ground water samples collected during 1987 through 1991 from well W105 
had consistently met the criterion (less than 10 parts per billion [10,000 parts per trillion] total 
PAH) for discontinuing the 25 gallons per minute (gpm) pumping rate. Therefore, in accordance 
with CD-RAP Section 6.1.5, the pump in well W105 was inactivated on December 23, 1992. 

Ground water samples were collected quarterly In 1992, as required by the CD-RAP during the 
first year after cessation of pumping in well W105; however, due to mechanical problems, a 
ground water sample was not collected in the third quarter. 

Ground water analytical results from the first two quarters reveal total PAH concentrations of 2185 
and 5412 parts per trillion (ppt) which are consistent with previous sampling events. However, 
fourth quarter analytical results revealed a total PAH concentration of 29,900 ppt which exceeds 
the 10,000 ppt criteria. Therefore, in accordance with CD-RAP Section 6.1.5, two additional 
samples were collected within one month of the fourth quarter result. Analytical results from 
these two additional sampling events both revealed total PAH concentrations below the 10,000 
ppt criteria. Therefore, the pump in well W105 will not be reactivated. 

Analytical results from the three quarterly sampling events as well as the two additional sampling 
events are provided in Appendix B and presented in Table 3-1. Water quality results from the 
first and second quarter 1992 and first quarter 1993 sampling events are presented in Figures 
3-1, 3-2, and 3-3, respectively. 

1620-013-100 3-1 March 1993/93045pm 



TABLE 3-1 

Summary of Total PAH in Well W105 
1988 to 1992 

Sampling Date /" 

February 1988 

June 1988 

September 1988 

December 1988 

June 1989 

December 1989 

March 1990 

August 1990 

May 1991 

August 1991 

February 1992 

June 1992 

November 1992 

January 11, 1993^ 

January 19, 1993^ 

ill;:: i; :; ./^itlOT^:SEimp|es: r«quliacr: per Cp^RAF> Section 

PAH(ngA) 

9000 

2400 

3670 

2035 

1400 

1086 

2347 

2600 

2164 

1014 

2185 

5412 

29,900 

1649 

1379 
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Figure 3-1 
Summary of Ground Water Monitoring Results for 

the Ironton-Galesville Aquifer - First Quarter 1992 
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4.0 PRAIRIE DU CHIEN-JORDAN AQUIFER 

In accordance with RAP Section 7.3, Prairie du Chien-Jordan Aquifer weiis were monitored twice 
in 1992, per the frequency outlined in the 1992 Sampling Plan. In addition to water quaiity 
monitoring, ground water elevations were measured at the Prairie du Chien-Jordan Aquifer wells 
during each sampling round. Wells W119, W48, and H3 were omitted from sampiing during 
1992 because owners have taken these wells out of sen/ice. A total of 23 wells were monitored 
during 1992. 

Summaries of analytical data and ground water elevations for the sampling rounds are shown 
in Rgures 4-1 and 4-2 (in pocket). These two figures indicate that ground water flow in the 
aquifer is greatly affected by the pumping of wells and is dependent upon the pumping rate and 
the time the specific measurements were recorded (e.g., pump may have been recently shut off, 
or turned on). Laboratory reports of the monitoring are presented in Appendix 0. Table 4-1 
presents a summary of 1989 through 1992 analytical results for Prairie du Chien-Jordan Aquifer 
wells. In 1992, Other PAH were detected In concentrations ranging form 9 ppt (SLP8) to 67,000 
ppt (well W23). A total of eight wells exceed the drinking water criterion for other PAH (W23, 
SLP10, SLP15, W402, W403, W29, W40, and W70). 

The levels of total carcinogenic PAH detected range from below detectable levels to 19 ppt, 
which is below the drinking water criteria of 28 ppt. 

The resuits for wells W402 and W403 exceeded the drinking water criteria for PAH. Other 
monitoring wells between the Reilly site and wells W402 and W403 exhibit PAH levels below the 
drinking water criteria (e.g., see historical data for wells SLP4 and SLP6 on Table 4-1). It Is not 
known If the PAH in wells W402 and W403 are related to contamination from the Reiily site. 

Ground water analytical results from 1992 revealed PAH concentrations of less than 1 part per 
billion (ppb) in samples collected from well W402 and well W403. Ground water samples 
collected from these two wells (W402 and W403) during the third quarter of 1991 revealed PAH 
concentrations much higher than 1 ppb. Historical and current ground water quality data for 
these two wells indicate PAH concentrations of less than 1 ppb. Therefore, the water quality 
resuits obtained during the third quarter of 1991 may not have been indicative of the true ground 
water quality but may have been impacted from extraneous sources such as vandalism. 
Vandalism of these wells was discussed in the Annual Monitoring Report for 1991. 
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SLP7 

W406 

E2 

El 3 

H3 

SLP15 

SLP10 

SLP14 

SLP16 

W402 

W403 

W119 

1989 

Ql Q2 Q3 

120,200 117,600 106,300 

1640 1850 

58 36 

61 

36 

21 

20 

93 

4030 

134 

28 

1020 

18 

25 

6 

370 

84 

24 

177 

11 

HQ4S 

25 

26 

5120 

151 

129,100 

1130 1690 

40 45 

43 

98 

TABLE 4-1 

Summary of Total PAH Analytical Results 
for Prairie du Chien-Jordan Aquifer Wells 

1989 through 1992® 

1990 

1809 

82 

49 

51 

25^ 

13 

188 

5403 

767 

114,700 

4588 

117 

93 

134 

14 

25 

5300 

7386 

145 

149 

1150 

'm 

68 

48 

59 

Ql 

gaasi99i;j 

:Q2:5 ?:Q3S :?Q4? 

68 87,800 71,800 91,200 82,690 

issqi 

67,000 

1992 

63.4 77.8 123.3 

50.1 37.2 

31 

16.8 

12.1 

320.5 

100 

33.5 

64.8 

41.7 

25 

13 

4370 

18.9 

64 

514 18,320 

1086 11.570 

62,000 

124 

41 

59 

19 

43 

3070 

91 

908 

835 

Q4 

3206 

43 



Well 

SLP5 

H6 

E3 

Q1 

El 5 

MTKA6 

W29 

W40 

W70 

W401 

SLP4 

SLP8 

1989 

a. 
b 

:: 

94 

16 

15 

Q3 

16 

12 

341 

540 

431 

15 

MQI^ 

280 

232 210 

15 

TABLE 4-1 

Summary of Total PAH Analytical Results 
for Prairie du Chien-Jordan Aquifer Wells 

1989 through 1992^ 

1990 1991 1992 

48 

14 

18 

11 

27 

376 

721 

569 

27 

241 

Results presented are the sum of carcinogenic and other PAH in parts per triliion (ng/t): 
- Signifies the weli was not sampled 

43 

15.5 

(14 Q1 

13.3 

02 

72 

16 

25 

03 04 

12.8 

17 

410.6 

23 

23 

543 

479.5 

676 

27.6 

285 

409 

10 

50.1 11 

312 

20 

• '•i 



5.0 ST. PETER AQUIFER 

In accordance with the 1992 Sampling Plan, the St. Peter Aquifer wells were monitored twice in 
1992. In addition to water quality monitoring, ground water elevations were measured in the St. 
Peter Aquifer wells during each monitoring round. Summaries of analytical data and ground 
water elevations for the first half and second half of 1992 are shown in Figures 5-1 and 5-2 (in 
pocket). Laboratory results of the monitoring are provided in Appendix D. 

A summary of total PAH results for 1989,1990,1991, and 1992 is presented in Table 5-1. The 
data in Table 5-1 show several trends. Total PAH concentrations have remained relatively stable 
for wells SLP3, W122, W129, W411, W412, W408, and P116. Wells W33 and W24 contain 
relatively high levels of total PAH, consistent with historical data (pre-1989) and their proximity 
to the central portion of the contaminated area in the St. Peter Aquifer. 

Well W133 has exhibited a decrease in total PAH concentrations by an order of magnitude 
during the 1991 and 1992 sampling events when compared to the 1989 and 1990 sampling 
events. The trend in the last two years reveals a decrease in total PAH concentrations except 
for a slight increase during the second round of 1991. 

Ground water samples collected from wells W409 and W410 exhibit total PAH concentrations 
increasing by more than an order of magnitude when compared to previous years' analytical 
data. Analytical results from well W409 reveal a total PAH concentration of 49,660 and 49,399 
ppt in ground water samples collected during the first half and second half of 1992, respectively. 
Well W409 is apparently being impacted by PAH sources at the Reilly site that are flowing to well 
W409 in response to pumping well W410. 

The increase in total PAH concentration at well W410 is probably explained by the operation of 
this well to control the hydraulic gradient in the St. Peter Aquifer. This well is expected to control 
the flow of ground water through the area of the aquifer represented by the water quality in wells 
such as W33 and W24. 

In conclusion, the 1992 sampling results for the St. Peter Aquifer appear to accurately represent 
water quality conditions in the aquifer. The operation of well W410 does appear to be effective 
in controlling the flow of ground water as evidenced by the 1992 water quality changes, and the 
water level contours shown in Figures 5-1 and 5-2. Continued monitoring in accordance with the 
1993 Sampling Plan will allow continued evaluation of water quality in the St. Peter Aquifer. 
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J 4 ¥ 
TABLE 5-1 

Summary of Total PAH Analytical Results 
St. Peter Aquifer Wells 

1989 through 1992® 

1989 1990 1991 1992 

Well 

SLP3 

W24 

W33 

W122 

W129 

W133 

Hi" 
June 

9.6 

163 

601 

37.870 

H2 
''Octpberjl 

15 

2246 

40 

21,370 

H1 

33 

990 

143 

19,448 

H2 
;;:Au9USti 

19 

290 

133 

96 

14,030 

mm 

4023 

17,912 

796 

190 

2591 

H2 
August 

24 

4160 

9921 

863 

430 

4610 

HI 
June 

16 

3380 

3448 

614 

298 

2453 

H2 
November 

13 

3650 

3318 

186 

301 

1920 

W408 

W409 

W411 

150 

630 

208 

110 

830 

460 

24 

141 

466 

158 

243 

336 

358 

360 

408 

1188 

3833 

251 

318 

49,660 

337 

174 

49,399 

182 

W412 

P116 

W410 

226 

83 

425 

130 

43 

360 

485 

22 

1524 

61 

85 

5283 

42 

5330 

1331 

132 

14,910'' 

3796 

229 

16,470 

a. Results presented are the sum of carcinogenic PAH and other PAH in parts per trillion (ng/f) 
b. HI = First half; H2 = Second half 
c. - Signifies not sampled 
d. W410 was sampled twice in HI 1992. The second result Indicates a level of 12.850 ng/f total PAH 



6.0 DRIFT-PLATTEVILLE AQUIFER 

6.1 Drift-Platteville Aquifer Source and Gradient Controi Weils 

Ground water monitoring for the Drift-Platteville Aquifer in 1992 included quarterly PAH and 
phenolics monitoring of wells W420 and W422, the Drift Aquifer source and gradient control 
wells, and W421, the Platteville Aquifer source control well. Wells W420, W421, and W422 have 
been monitored quarterly since they began pumping in 1907. The monitoring data are presented 
on Figures 6-1, 8-2, 8-3, and 8-4. The laboratory reports of the analytical data are included in 
Appendix E. 

The PAH and phenolic data for wells W420, W421, and W422 are summarized in Table 8-1. 
Table 8-1 shows that near the source of contamination, PAH concentrations in ground water are 
consistently in the range of several hundred micrograms per liter to low milligrams per liter. The 
trends of these data suggest that while contaminant levels have fluctuated approximately 10 
percent in the past three years, the overall levels can be described as stable. 

6.2 Drift-Platteville Aquifer Monitoring 

Ground water monitoring for 25 Drift-Platteville Aquifer monitoring wells in 1992 consisted of one 
round of sample collection and analysis for PAH and phenolics, and water level measurements. 
These 25 monitoring wells included 20 wells required to be sampled per the CD-RAP, plus an 
additional 5 monitoring wells. The laboratory reports for this analytical data were previously 
submitted in Technical Memorandum - Hydrogeologic Investigation, Northern Area Platteville 
Aquifer, dated May 20,1992, However, for completeness of this Annual Monitoring Report, the 
analytical data and water table measurements are discussed below. 

Figure 8-5 (in pocket) shows the results from the monitoring round for the Platteville Aquifer, and 
Figure 8-8 (in pocket) presents Drift Aquifer results. These two figures are contained in the 
pockets. 

The water level contours in Figures 8-5 and 8-8 show the influence of the Drift-Platteville Aquifer 
source and gradient control wells on the regional east-southeast ground water flow direction. 
Figure 8-5 shows water level contours in the Platteville Aquifer monitoring wells that reflect the 
influence of the Platteville Aquifer source control well (W421). Well W421 is currently being 
pumped at a rate of 25 gpm, in accordance with the CD-RAP, and appears to be effective in 
controlling ground water in an area at least the size of the bog between Walker and Lake Streets. 
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Figure 6-1 
Summary of Ground Water Monitoring Results for the Drift-Platteville Aquifer 

(Wells W420, W421, W422) - First Quarter 1992 
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Figure 6-2 
Summary of Ground Water Monitoring Results for the Drift-Platteville Aquifer 

(Wells W420, W421, W422) - Second Quarter 1992 
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Figure 6-3 
Summary of Ground Water Monitoring Resuits for ttie Drift-Platteviiie Aquifer 

(Weiis W420, W421, W4a2) - Ttiird Quarter 1992 
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Figure 6-4 
Summary of Ground Water Monitoring Results for the Drift-Platteville Aquifer 

(Wells W420, W421. W422) - Fourth Quarter 1992 



TABLE 6-1 

Summary of Analytical Results for 
Wells W420, W421 and W422 

1988 through 1992 

Total PAH® Phenols 
Date OigA) 

W420 

August 1988 4200 200 

October 1988 1100 44 

March 1989 2400 120 

June 1989 3400 130 

September 1989 3400 220 

December 1989 3400 110 

March 1990 3950 240 

May 1990 2430 230 

August 1990 3150 245 

December 1990 3030 230 

March 1991 4200 230 

June 1991 2500 220 

September 1991 5000 210 

October 1991 4200 190 

February 1992 1526 177 

June 1992 3229 204 

September 1992 2281 167 

October 1992 2374 236 

W421 

August 1988 760 300 

October 1988 1100 35 

March 1989 880 30 

June 1989 1000 30 

September 1989 1000 35 

December 1989 730 30 

March 1990 1420 35 

May 1990 715 30 

August 1990 1410 40 

December 1990 1145 30 

March 1991 1400 30 

June 1991 1400 31 



TABLE 6-1 

Summary of Analytical Results for 
Wells W420, W421 and W422 

1988 through 1992 

Total PAH' Phenols 
Date Cng/t) fcigA) 

September 1991 1200 27 

October 1991 1300 30 

February 1992 988 31 

June 1992 1163 26 

September 1992 1547 28 

October 1992 1299 45 

W422 

August 1988 77 24 

October 1988 50 14 

March 1989 50 10 

June 1989 50 15 

September 1989 60 20 

December 1989 50 15 

March 1990 75 20 

May 1990 60 15 

August 1990 90 15 

December 1990 60 20 

April 1991 59 

September 1991 - 17 

October 1991 88 18 

February 1992 121 16 

June 1992 872 

September 1992 91 9 

October 1992 89 28 

a. ; : ; Total 
b. ' r Signifies not: sampled; 



The Platteville Aquifer water level contours shown in Figure 6-5 support the interpretation that well 
W421 is an effective source control well. 

Figure 6-6 shows Drift Aquifer water level contours in the bog area between Walker and Lake 
Streets that support the interpretation that the Drift Aquifer source control well (W420) is effective 
in controlling the flow of ground water in an area at least the size of the bog. 

Figure 6-6 also shows a significant degree of control exerted on the ground water in the vicinity 
of the Drift-Platteville Aquifer gradient control well (W422). Well W422 currently is being pumped 
at a rate of approximately 50 gpm and appears to be effective in controlling ground water over 
a large portion of the Drift-Platteville Aquifer. 

The water quality data shown on Figures 6-5 and 6-6 indicate a pattern of contamination in the 
Drift-Platteville Aquifer that is consistent with historical observations. During 1992, it appears that 
the Drift-Platteville Aquifer source and gradient control wells remained effective in controlling the 
spread of contamination in most of the vicinity of the Reilly site. Figure 6-7 presents the inferred 
area of contamination based on the 1992 data, and on historical water quality data for the 
aquifer. Based on studies that have taken place in the Northern Area of the Drift Aquifer, a 
United States Environmental Protection Agency (U.S. EPA) Record of Decision will direct a new 
pumping well in the Drift Aquifer to augment the gradient control provided by well W422. The 
new well will ensure gradient control in the Northern Area of the Drift Aquifer. 

1620-013-100 6-8 March 1993/93045pm 









~VV •-

O 

APPENDIX A 
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NT. SIHON-HINCKLEY AQUIFER 



CITY OF ST. LOUIS PARK 

Mount Simon Hinckley Aquifer 1992 
PAH Quality Control Summary 

Sample Method Field Matrix Matrix Field 
Well No Date Blank Duplicate Spike Spike Dup. Blank 

RAP Section 5.1 
SLPll 05/11/92 22702-BLK-01 PCJ-SLP8D-051192 PCJ-SLP8MS-051192 PCJ-SLP8MSD-051192 Pa-SLP8-051192 
SIP 13 05/11/92 22702-BLK-01 PCJ-SLP8D-051192 PCJ-SLP8MS-051192 PCJ-SLP8MSD-051192 Pa-SLP8FB-051192 
SLP12 06/22/92 23478-BLK-01 PCJ-SLP5D-062292 PCJ-SLP5MS-062292 pa-SLP5MSD-062292 pa-SLP5FB-062292 
SLP17 11/30/92 26507-BLK-03 GAC-SLP4TD-113092 GAC-SLP4MS-113092 GAC-SLP4MSD -113092 GAG-SLP4FB-113092 
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CASE NARRATIVE 

FOR 

City of St. Louis Park 

June 12. 1992 

Enseco - RMAL Project Number 022702 

Introduction 

Twelve aqueous samples (Includes QC) were received at Enseco Rocky 
Mountain Analytical Laboratory on May 11, 1992. The samples were logged in 
under RMAL project number 022702. Sample PCJ-SLP8FBD-051192 was extracted and 
held per the April 1990 QAPP. A cross reference associating the RMAL sample 
numbers to the actual field sample numbers is included. The samples were 
analyzed for medium level part-per-trillion (ppt) polynuclear aromatic 
hydrocarbons (PAH). 

Data Oualltv Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in the April, 1990 QAPP for completeness, 
precision, accuracy, representativeness and defensibility of the data. Unless 
otherwise stated below, no quality control problems or technical difficulties 
were encountered which would impact the interpretation or use of data in this 
report. 

PPT PAH 

Samples 22702-BLK01 and BLK03 showed a surrogate which exceeded the upper 
control limits. All instrument calibration, surrogate standard concentration, 
etc. were checked and found to be in control. It has been concluded that an 
interference specific to the surrogate is present which resulted in the high 
recoveries. This interference does not affect the quantitation of 
target components. 

Enseco Incorporated . 
4955 Yarrow Street 
Arvada. Colorado 80002 
303/421-6611 Fax: 303/431-7171 
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The 4800 ng/ml and the 2400 ng/ml standards had excessive saturation, 
therefore they were not used as the upper range for the 5-point calibration 
curve. Instead, the calibration curve used was, 20 ng/ml, 40 ng/ml, 240 
ng/ml, 600 ng/ml, and 1200 ng/ml. 

Samples 022702-01 thru 08, 07FB, 07DU, 07MS, 07SD, and the associated 
method blank for 05/13/92 extraction (BLKOl), and the associated method blank 
for 05/14/92 extraction (BLK02), and the associated method blank for 05/15/92 
extraction (BLK03), show target compounds that do not meet secondary ion 
confirmation. In some instances a compound that does not meet secondary ion 
confirmation criteria may still be determined to be present in the sample 
after close inspection of the data by the analyst. Supportive data includes 
mass chromatograms maxima at the same scan for primary and secondary ions, as 
well as discernible quantitation interference with the secondary ion. These 
compounds are flagged with the letter (R) on the data sheets (Form I) as per 
the 1990 QAPP. 

This data package is in compliance with the terms and conditions of the 
1990 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

I Date; 

Approved 

Program Administrator 

by 
Mark Dymersk^ 
Technical Mariager 

Date: ^ 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Enseco 
A Coming Company 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

022702-0001-SA MSH-SLPll-051192 - AQUEOUS 11 MAY 92 12 MAY 92 
022702-0002-SA MSH-SLP13-051192v^ AQUEOUS 11 MAY 92 12 MAY 92 
022702-0003-SA PCJ-W40-051192^ AQUEOUS 11 MAY 92 12 MAY 92 
022702-0004-SA PCJ-E3-051192 - AQUEOUS 11 MAY 92 12 MAY 92 
022702-0005-SA PCJ-MTK6-0S1192^ AQUEOUS 11 MAY 92 12 MAY 92 
022702-0006-SA PCJ-W401-051192^ AQUEOUS 11 MAY 92 12 MAY 92 
022702-0007-SA PCJ-SLP8-051192 V- AQUEOUS 11 MAY 92 12 MAY 92 
022702-0007-DU PCJ-SLP8D-0S1I92 AQUEOUS 11 MAY 92 12 MAY 92 
022702-0007-MS PCJ-SLP8MS-051192 AQUEOUS 11 MAY 92 12 MAY 92 
022702-0007-SD PCJ-SLP8MSD-€51192 AQUEOUS 11 MAY 92 12 MAY 92 
022702-0007-FB PCJ-SLP8FB-(B1192 AQUEOUS 11 MAY 92 12 MAY 92 
022702-0007-FD PCJ-SLP8FBD4J51192 AQUEOUS 11 MAY 92 12 MAY 92 
022702-0008-SA PCJ-SLP14-0S1192 v' AQUEOUS 11 MAY 92 12 MAY 92 
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Qualifier Codes and Their Usage 

Indicates compound was analyzed for but not detected. The sample 
quantitation limit must be corrected for dilution and for percent 
moisture. For example, 10 U for phenol in water if the sample final 
volume is the protocol-specified final volume. If a 1 to 10 dilution of 
extract is necessary, the reported limit is 100 U. For a soil sample, the 
value must also be adjusted for percent moisture. 

Indicates an estimated value. This flag is used either when estimating a 
concentration for tentatively identified compounds where a 1:1 response is 
assumed, or when the mas spectral data indicate the presence of a compound 
that meets the identification criteria but the result is less than the 
sample quantitation limit but greater than zero. For example, if the 
sample quantitation limit is 10 ug/L, but a concentration of 3 ug/L is 
calculated, report it as 3J. The sample quantitation limit must be 
adjusted for dilution as discussed for the U flag. 

Indicates presumptive evidence of a compound. This flag is only used for 
tentatively identified compounds, where the identification is based on a 
mass spectral library search. It is applied to all TIC results. 

This flag is used for a pesticide/Aroclor target analyte when there is 
greater then 25% difference for detected concentrations between the two GC 
columns (see Form X). The lower of the two values is reported on Form I 
and flagged with a "P" 

C = This flag applies to pesticide results where the identification has been 
confirmed by GC/MS. If GC/MS confirmation was attempted but was 
unsuccessful, do not apply this flag, instead use a laboratory-defined 
flag, discussed biTow. 

B = This flag is used when the analyte is found in the associated blank as 
well as in the sample. It indicates possible/probable blank contamination 
and warns the data user to take appropriate action. This flag must be 
used for a TIC as well as for a positively identified target compound. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax; 303/431-7171 
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E = This flag identifies compounds whose concentrations exceed the calibration 
range of the 6C/MS instrument for that specific analysis. If one or more 
compounds have a response greater than full scale, except as noted in 
Exhibit D, the sample or extract must be diluted and re-anaTyze3 
accordingly to the specifications in Exhibit D. All such compounds with a 
response greater than full scale should have the concentration flagged 
with an "E" on the Form I for the original analysis. If the dilution of 
the extract causes any compounds identified in the first analysis to be 
below the calibration range in the second analysis, then the results of 
both analyses shall be reported on separate copies of Form I. The Form I 
for the diluted sample shall have the "DL" suffix appended to the sample 
number. NOTE: For total xylenes, where three isomers are quantified as 
two peaks, the calibration range of each peak should be considered 
separately, e.g., a diluted analysis is not required for total xylenes 
unless the concentration of either peak separately exceeds 200 ug/L. 

D = This flag identifies all compounds identified in an analysis at a 
secondary dilution factor. If a sample or extract is re-analyzed at a 
higher dilution factor, as in the "E" flag above, the "DL" suffix is 
appended to the sample number on the Form I for the diluted sample, and 
all concentration values reported on that Form I are flagged with the "D" 
TTag. This flag alerts data users that any discrepancies between the 
concentrations reported may be due to dilution of the sample or extract. 

A = This flag indicates that a TIC is a suspected aldol-condensation product. 

X = Other specific flags may be required to properly define the results. If 
used, they must be fully described, and such description attached to the 
Sample Data Summary Package and the SD6 Narrative. Begin by using "X". 
If more than one flag is required, use "Y" and "Z" as needed. If more 
than five qualifiers are required for a sample result, use the "X" flag to 
combine several flags, as needed. For instance, the "X" flag might 
combine the "A", "B", and "D" flags for some sample. The laboratory-
defined flags are limited to the letters "X", "Y", and "Z". 

R = Target compound's secondary ion confirmation criteria not met, but 
retention time and peak shape make identification possible. 



IX 
ORGANICS ANALYSIS DATA SHEET 

Name: ENSECO Contract: 

Lao Code: ENSECO Case No.: 22702 SAS No.: 

Hatrix: (soil/water) WATER 

Sample wt/vol: 4070 (g/mL) HL 

Level: (low/med) LOW 

% Holsture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL} 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

SAMPLE NO. 

22702-01 

HSH-SLPII-051192 
S06 No.: 

Lab Sample ID: 22702-01 

Lab File ID: C5621 

Date Received: 05/12/92 

Date Extracted: 05/13/92 

Date Analyzed: 05/21/92 

Dilution Factor: 0.123 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 
496-11-7-— 
95-13-6 
91-20-3 
4565-32-6— 
91-22-5 
120-72-9 
91-57- 6 
90-12-0 
92-52- 4 
208-96-8—-
83-32-9 
132-64-9—-
86-73-7 
132-65-0—-
85-01- 8 
120-12-7—-
260-94-6 
86-74- 8 
206-44- 0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08- 9 
192-97-2-— 
50-32-8 
198-55-0—-
193-39-5-— 
53-70-3 
191-24-2 

2,3-Di benzofuran_ 
2,3-Dihydroindene 

—IH-Indene 
Naphthalene 

—Benzo(B)Thiopnene 
—Quinoline 
—IH-Indole 

2-Nethylnaphthalene 
—1-Methylnaphthalene" 
—Bi phenyl ^ 
—Acenaphtnyiene 
—Acenaphthene 
—Di benzofuran 
—Fluorene 

Di benzothiopnene 
—Phenanthrene ^ 
—Anthracene 
—Acridine_ 
—Carbazole 
—Fluoranthene 
—Pyrene 
-—Benzo(A;Anthracene 
—Chrysene 
—Benzo(B' Muorantnene 

F1uoranthene" 
Pyrene ^ 
Pyrene 

—Benzo(K 
—Benzo E 
—Benzo(A 
—Perylene 
—Indenof1,2,3-CD)pyrene 
—Di benztA,H)Anthracene^ 

Benzo(G,H,I)Perylene 

5 U 
3 R 
3 

22 B 
1 R 
1 U 
2 U 
1 B 
3 BR 
4 U 
1 U 
2 
1 U 
1 
1 U 
4 B 
1 U 
3 U 
1 JR 
1 J 
1 BJ 
2 U 
3 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
3 U 

FORM I X-1 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

Name: ENSECO Contract: 

Lao Code: ENSECO Case No.: 22702 SAS No.: 

Matrix: (soil/water) HATER 

Sample wt/vol: 4060 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Injection Volume: 2.0(uL) 

6PC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

SAMPLE NO. 

MSH-SLP13-051192 
SOG No.: 

Lab Sample ID: 22702-02 

Lab File ID: C5622 

Date Received: 05/12/92 

Date Extracted: 05/13/92 

Date Analyzed: 05/21/92 

Dilution Factor: 0.123 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 
496-11-7 
95-13-6 
91-20-3 
4565-32-6-— 
91-22-5 
120-72-9 
91-57- 6 
90-12-0 
92-52- 4 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
132-65-0 
85-01- 8 
120-12-7 
260-94-6 
86-74- 8 
206-44- 0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08- 9 
192-97- 2 
50-32-8 
198-55-0 
193-39- 5 
53-70-3 
191-24-2 

-2,3-01 benzofuran_ 
-2,3-01 hydrol ndene 
—IH-Indene 
—Naphthalene 
—Benzo(B)Th1ophene 
—Quinoilne " 
-lH-Indo1e" 
—2-Methylnaphthalene 
—1-Methylnaphthalene 
—B1 phenyl ^ 
--Acenaphthylene ~ 
--Acenaphthene 
—Olbenzofuran 
—F1uorene 
—01 benzothlophene 
- - Phenanthrene ~ 
—Anthracene 
—Acr1d1ne_ 
—Carbazole 
—Fluoranthene 
—Pyrene 
—Benzo(A)Anthracene 
—Chrysene 
—Benzo' F1uoranthene 

Fluoranthene' 
Pyrene 
Pyrene 

—Benzo 
—Benzo 
—Benzo 
- - Pery 1 ene 
—Indeno(l,z,3-CD)Pyrene 
—01 benz( A, H) Anthracene J 
—Benzo(G,H,I)Perylene 

5 U 
1 U 
0.9 U 
2 BJ 
0.9 U 
1 U 
2 U 
2 BR 
1 BJR 
4 U 
1 U 
1 U 
1 U 
1 U 
1 U 
3 B 
1 U 
3 U 
2 U 
2 
1 BJ 
2 U 
3 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 BJ 

FORM I X-2 3/90 
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CASE NARRATIVE 

FOR 

City of St. Louis Park 

September 09, 1992 

Enseco - RMAL Project Number 023478 

Introduction 

Nine aqueous samples (includes QC) were received at Enseco Rocky Mountain 
Analytical Laboratory on June 23, 1992. The samples were logged in under RMAL 
project number 023478. Sample PCJ-SLP5FBD-062292 was extracted and held per 
the April 1990 QAPP. A cross reference associating the RMAL sample numbers to 
the actual field sample numbers is included. The samples were analyzed for 
medium level part-per-trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Data Ouality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in the April, 1990 QAPP for completeness, 
precision, accuracy, representativeness and defensibility of the data. Unless 
otherwise stated below, no quality control problems or technical difficulties 
were encountered which would impact the interpretation or use of data in this 
report. 

PPT PAH 

23478-OOlMS matrix spike and -OOOISD matrix spike duplicate % recovery for 
Quinoline was outside QC limits. Since good recovery was achieved for all 
other spike components (between the range of 50-100%), quantitation was 
checked and no further action was taken. 

Sample 023478-04 show target compounds above the upper calibration range. 
This sample was reanalyzed at a dilution. Both the original and reanalysis 
data are reported for the sample. 

The 4800 ng/ml and the 2400 ng/ml standards had excessive saturation, 
therefore they were not used as the upper range for the 5-point calibration 
curve. Instead, the calibration curve used was, 20 ng/ml, 40 ng/ml, 240 
ng/ml, 600 ng/ml, and 1200 ng/ml. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-71-1 
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Samples 023478-01 thru 04, OlFB, OlDU, OlMS, OlSD, and the associated 
method blank for 06/25/92 extraction (BLKOl), and the associated method blank 
for 06/27/92 extraction (BLK02) show target compounds that do not meet 
secondary Ion confirmation. In some Instances a compound that does not meet 
secondary Ion confirmation criteria may still be determined to be present In 
the sample after close Inspection of the data by the analyst. Supportive data 
Includes mass chromatograms maxima at the same scan for primary and secondary 
Ions, as well as discernible quantitation Interference with the secondary Ion. 
These compounds are flagged with the letter (R) on the data sheets (Form I) as 
per the 1990 QAPP. 

This data package Is In compliance with the terms and conditions of the 
1990 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported ^]. Date;/l^f 09 
_ Julleann L. Kramer i 

Adml n1 strator 

Approved bv; Date; 
Mark Dymerski 
Technical Manager 
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Qualifier Codes and Their Usage 

U = Indicates compound was analyzed for but not detected. The sample 
quantitation limit must be corrected for dilution and for percent 
moisture. For example, 10 U for phenol in water if the sample final 
volume is the protocol-specified final volume. If a 1 to 10 dilution of 
extract is necessary, the reported limit is 100 U. For a soil sample, the 
value must also be adjusted for percent moisture. 

J = Indicates an estimated value. This flag is used either when estimating a 
concentration for tentatively identified compounds where a 1:1 response is 
assumed, or when the mass spectral data indicate the-presence of a 
compound that meets the identification criteria but the result is less 
than the sample quantitation limit but greater than zero. For example, if 
the sample quantitation limit is 10 ug/L, but a concentration of 3 ug/L is 
calculated, report it as 3J. The sample quantitation limit must be 
adjusted for dilution as discussed for the U flag. 

N = Indicates presumptive evidence of a compound. This flag is only used for 
tentatively identified compounds, where the identification is based on a 
mass spectral library search. It is applied to all TIC results. 

P = This flag is used for a pesticide/Aroclor target analyte when there is 
greater then 25% difference for detected concentrations between the two GC 
columns (see Form X). The lower of the two values is reported on Form I 
and flagged with a "P". 

C = This flag applies to pesticide results where the identification has been 
confirmed by GC/MS. If GC/MS confirmation was attempted but was 
unsuccessful, do not apply this flag, instead use a laboratory-defined 
flag, discussed beTow. 

B = This flag is used when the analyte is found in the associated blank as 
well as in the sample. It indicates possible/probable blank contamination 
and warns the data user to take appropriate action. This flag must be 
used for a TIC as well as for a positively identified target compound. 

Enseco Incorporated 
4955 Yarrow Street 
Arv'ada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 
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E = This flag identifies compounds whose concentrations exceed the calibration 
range of the GC/MS instrument for that specific analysis. If one or more 
compounds have a response greater than full scale, except ̂  noted in 
Exhibit D, the sample or extract must be diluted and re-analyzed 
accordingly to the specifications in Exhibit D. All such compounds with a 
response greater than full scale should have the concentration flagged 
with an "E" on the Form I for the original analysis. If the dilution of 
the extract causes any compounds identified in the first analysis to be 
below the calibration range in the second analysis, then the results of 
both analyses shall be reported on separate copies of Form I. The Form I 
for the diluted sample shall have the "DL" suffix appended to the sample 
number. NOTE: For total xylenes, where three isomers are quantified as 
two peaks, the calibration range of each peak should be considered 
separately, e.g., a diluted analysis is not required for total xylenes 
unless the concentration of either peak separately exceeds 200 ug/L. 

D = This flag identifies all compounds identified in an analysis at a 
secondary dilution factor. If a sample or extract is re-analyzed at a 
higher dilution factor, as in the "E" flag above, the "DL" suffix is 
appended to the sample number on the Form I for the diluted sample, and 
all concentration values reported on that Form I are flagged with the "D" 
TTag. This flag alerts data users that any discrepancies between the 
concentrations reported may be due to dilution of the sample or extract. 

A = This flag indicates that a TIC is a suspected aldol-condensation product. 

X = Other specific flags may be required to properly define the results. If 
used, they must be fully described, and such description attached to the 
Sample Data Summary Package and the SDG Narrative. Begin by using "X". 
If more than one flag is required, use "Y" and "Z" as needed. If more 
than five qualifiers are required for a sample result, use the "X" flag to 
combine several flags, as needed. For instance, the "X" flag might 
combine the "A", "B", and "D" flags for some sample. The laboratory-
defined flags are limited ̂  the letters "X", "Y", and "Z". 

R = This flag is used for polyaromatic hydrocarbons which show target 
compounds that do not meet secondary ion confirmation. In some instances a 
compound that does not meet secondary ion confirmation criteria may still 
be determined to be present in the sample after close inspection of the 
data by the analyst. Supportive data includes mass chromatograms maxima 
at the same scan for primary and secondary ions, as well as discernible 
quantitation interference with the secondary ion. 



ANALYTICAL TEST REQUESTS 
for 

City of St. Louis Park 

Lab ID: Group Custom 
023478 Code Analysis Description Test? 

0001 , 0001, A Polynuclear Aromatic Hydrocarbons, SIN Low N 
0002 - 0004 Level 

Prep - PAH/SIN by GC/NS Low Level N 

0001 B Prep - PAH/SIM by GC/NS Low Level N 



CHAIN OF CUSTODY 
A Coming Company 

Rocky Mountain Analytical Laboratory 
49(5 Yarrow Street 
Arvada, CO 80002 
303/421-6611 FAX: 303/431-7171 

ENSCCO CLIENT 

S7~ I City/K- /c' 

PACKED BY SEAL NUMBER 

PROJECT t f SEAL INTACT UPON RECEIPT 0Y SAMPLING COMPANY CONDITION OF CONTENTS 

SAMPLING COMPANY SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

»C 

SAMPLE SAFE"* CONDITIONS 

SAMPLING SITE SEAL NUMBER 

V-/-» 

SAMPLING STATUS 

II] Done CD Continuing Until 
lEAM LEADER 

"?y 
SEAL INTACT UPON RECEIPT BY LAB. 

• Ye$ • No 
CONTENTS TEMPERATURE UPON RECEIPT BY LAB. 

"C 

DATE TIME SAMPLE ID/DESCRIPTION SAMPLE TYPE It CONIAINEIS ANALYSIS PARAMETERS REMARKS 

."J prT" si./9<r ~oc^;i7:3. 0! IX L jt/iAiff & rpr P/?// PPT sr 

)XL AAJA£:/? PfT PPf/ PPT 5-
O/iXL 

CUSTODY TRANSFERS PRIOR TO SHIPPING 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DEUVEREO TO SHIPPER BY 

METHOD OF SHIPMENT 

rsn sx 
AIRBILL NUMBER 

;7/^ 3Xx:f y/cP 
-

RECEIVED FOR LAB 

0|ASie:V^ - ftAtAL_ 

SIGNED DATE/IIMEQ^3„^^ 

3-3 CTMN 
CNSeCO PROJECT NUMBER ^ 

2547? 

SHIPPING DETAILS 

ENS-I 133 White - CLIENT Pink - LAB 
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Rocky Mountain Anolytlcal Laboratory 
44S5 Yarrow Street 
Arvada. CO 80002 
303/421-6611 FAX: 303/431-7171 

SAMPLE SAFE'" CONDITIONS 
ENSeCO CLIENT PACKED BY 

PROJECT SEAL INTACT UPON RECPPT BY SAMPLING COMPANY 

SEAL NUMBER 

CONDITION OP CONTENTS 

SAMPLING COMPANY 

S'/p,-y£ 
SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

SAMPLING SITE SEAL NUMBER SAMPUN6 STATUS 

C] Done CH Continuing Until 

TEAM LEADER 

'^^-1 :» 

SEAL INTACT UPON RECEIPT BY LAB 

• Yei • No 

CONTENTS TEMPERATURE tPON RECEIPT BY LAB. 

»C 

DATE TIME SAMPLE ID/DESCRIPTION SAMP LE TYPE » CONTAINERS ANALYSIS PARAMETERS REMARKS 

tifd. APT PPT T 
oiFBD 

rrL (i PPT MM pPT sr 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DELJVEREO TO SHIPPER BY 

METHOD OP SHIPMENT AIRBILL NUMBER 

RECEIVED FOR LAB DATEaiMC 

^3 
ENSECO PROJECT NUMBER IMBER ^ 

CNS-I 133 White - CLIENT Pink - LAB 
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Arvada, CO 80002 
303/421-6611 FAX: 303/431-7171 

SAMPLE SAFE'" CONDITIONS 
ENSECO cuErrr 

or s-T r} 
SCAC NUMGER 

PROJECT SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY CONDITION OF CONTENTS 

SAMPLING COMPANY SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

»c 
SAMPLING SITE SEAL NUMBER SAMPUN6 STATUS 

Q Done O Continuing Until 
11 AM LEADEN SEAL INTACT UPON RECEIPT BT LAB 

• Yet • No 

CONTENTS TEMPERATURE tPON RECEIPT BY LAB 

»C 

DATE TIME SAMPLE ID/DESCRIPTION SAMPLE TYPE • CONTAINERS ANALYSIS PARAMETERS REMARKS 

- S/-PSxvs - oc 2:^9Ji. O/oi hi ̂ /PAAjf c:; rpr /"/)// 

Peer- Si. r'sr/sro-'oa /"PTT /w P/'Z s 

SI. -oo ?Ji bfT Jr/ /t/hny^/P fO /XT' <-
/ f U ^ 

• M 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
•EUVERED TO SHIPPER BY 

METHOD OF SHIPMENT 

£)( 
ntrrpN FAVS I BB • RECBVCD FOR LAB SIGNED 

AIRBILL NUMBER 

€H-STO— (Zfwvi-
ENSECO PROJECT NUMKH . ~ 

DATE/TIME o?3oK,rr 

^3 ovi^j ' 
rriDcn , 

ENS-1133 White - CLIENT Pink - LAB 



CHAIN OF CUSTODY 

Enseoo 
A Coming Company 

Rocky Mountain Analytical Laboratory 
4453 Yarrow Street 
Arvada, CO 80002 
303/421-6611 FAX: 303/431-7171 

SAMPLE SAFE'" CONDITIONS 
ENSCCO CUENT PACKED BY 

PROJECT 

J d 
COMPANY 

t 

SEAL NUMBER j 

COMDITlbN OF CONTENTS 

SAMPLING COMPANY SEALED MB SHIPPING W, 

}L 

INITIAL CONTENTS TEMP. 

2H: "C 
SAMPLING SITE 

L>-y) .-/ .^-3 
SEAL NUMBER SAMPLING STATUS 

Q Done O Continuing Until 
TEAM LEADER SEAL INTACT UPON RECEIPT PY LAB 

• Yet • No 
CONTENTS TEMPERATURE UPON RECEIPT BY LAB 

»C 

DATE 1 

/••{•J, 
TIME 

//'?f 
SAMPLE ID/DESCRIPTION SAMPI LE TYPE 

0 
• CONTAINERS 

& 

ANALYSIS PARAMETERS REMARKS 

/vo'T /!() (!? 
7r 
Mr- r 

/ / * 
ftj ffff f / / 

•C 
-t 

• 

CUSTODY TRANSFERS PRIOR TO SHIPPING ^ SHIPPING DETAILS 

REI-ipQUI^ED y (SIGNED) RECEIVED BY (SIGNED) DATE 
DEUVERED TO SHIPPER BY, 

TIME 

ia> METHOD OF 

7'' 
RECEIVED FOR LA^ 

€t^5€CO— RfVlAl 
SIGNED 

AIRBILL NUMBER 

DATEmME o 

gv3 tJTAtae 
ENSECO PROJECT NUMBER 

ENS-II33 While - CUENT Pink - LAB 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID Client ID 

023478-0001-SA «'PCJ-SLP5-062292 
023478-0001-DU PCJ-SLP5D-062292 
023478-0001-FB-j'PCJ-SLP5FB-062292 
023478-0001-FD ̂  PCJ-SLP5FBD-062292 
023478-0001-MS»''PCJ-SLP5MS-062292 
023478-0001-SD ^CJ-SLP5MSD-062292 
023478-0002-SA r W-SLP12-062292 
023478-0003-SA CPCJ-E3-062292 
023478-0004-SA ^PCJ-N70-062292 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled 
Date Time 

22 JUN 92 
22 JUN 92 
22 JUN 92 
22 JUN 92 
22 JUN 92 
22 JUN 92 
22 JUN 92 
22 JUN 92 
22 JUN 92 

Received 
Date 

23 JUN 92 
23 JUN 92 
23 JUN 92 
23 JUN 92 
23 JUN 92 
23 JUN 92 
23 JUN 92 

11:38 23 JUN 92 
13:05 23 JUN 92 



IX 
ORGANICS ANALYSIS DATA SHEET 

Name; ENSECO Contract: 

Lab Code: ENSECO Case No.: 23478 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

SAMPLE NO. 

23478-02 

MSH-SLP12-06229i 
SDG No.: 

Lab Sample ID: 23478-02 

Lab File ID: C5944 

Date Received: 06/23/92 

Date Extracted: 06/25/92 

Date Analyzed: 08/03/92 

Dilution Factor: 0.119 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L Q 

271-89-6 
496-11-7 
95-13-6 
91-20-3 
4565-32-6 
91-22-5 
120-72-9 
91-57- 6 
90-12-0 
92-52- 4 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
132-65-0 
85-01- 8 
120-12-7 
260-94-6 
86-74- 8 
206-44- 0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08- 9 
192-97- 2 
50-32-8 
198-55-0 
193-39- 5 
53-70-3 
191-24-2 

2,3-Dibenzofuran 
2,3-Dihydroindene 
IH-Indene 
Naphthalene 
Benzo(B)Thiophene_ 
Quinol ine ^ 
IH-Indole 
2-Methy1naphtha1ene 
1-Methylnaphtha1ene' 
Biphenyl 
Acenaphthy1ene 
Acenaphthene ^ 
Dibenzofuran 
Fluorene 
Dibenzothiophene_ 
Phenanthr ene ^ 
Anthracene 
Acridine 
Carbazole 
Fluoranthene_ 
Pyrene_ 
Benzo(A)Anthracene 
Chrysene 
Benzo(B)Fluoranthene_ 
Benzo(K)Fluoranthene^ 
Benzo (E) Pyrene ^ 
Benzo(A)Pyrene 
Perylene_ 
Indeno(1,2,3-CD)Pyrene_ 
Dibenz (A, H) Anthracene_J 
Benzo(G,H,I)Perylene 

5 U 
1 BJ 
0.7 BJ 
4 BJ 
0.9 U 
1 U 
0.4 J 
3 B 
2 B 
0.8 BJ 
1 U 
0.6 BJ 
1 U 
0.7 BJ 
1 U 
4 B 
5 
0.4 J 
0.3 J 
1 BJ 
1 BJ 
2 U 
3 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
1 BJ 

FORM I X-4 3/90 



Lj Rocky Mountain 
Anaivticai Laboratory 

•/.-'.•J 
iS!-; 

•~ra/ Enseco 
A Coming Company 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

December 17, 1992 

Enseco - RMAL Project Number 026507 

Introduction 

Eleven aqueous samples (includes QC) were received at Enseco Rocky 
Mountain Analytical Laboratory on December 01, 1992. The samples were logged 
in under RMAL project number 026507. Sample GAC-SLP4FBD-113092 was extracted 
and held per the April 1990 QAPP. A cross reference associating the RMAL 
sample numbers to the actual field sample numbers is included. The samples 
were analyzed for low level part-per-trillion (ppt) polynuclear aromatic 
hydrocarbons (PAH). 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in the April, 1990 QAPP for completeness, 
precision, accuracy, representativeness and defensibility of the data. Unless 
otherwise stated below, no quality control problems or technical difficulties 
were encountered which would impact the interpretation or use of data in this 
report. 

PPT PAH 

Sample 026507-0004, showed a surrogate which exceeded the upper control 
limits. All instrument calibration, surrogate standard concentration, etc. 
were checked and found to be in control. It has been concluded that an 
interference specific to the surrogate is present which resulted in the high 
recoveries. This interference does not affect the quantitation of target 
components. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303 421-6611 Fax: 303/431-7171 



, Case Narrative - RMAL #026507 
December 17, 1992 
Page Two 

26507-0001MS/SD matrix spike percent recovery for Quinoline was reported 
outside of QC limits due to an interference present in the sample. 
Quantitation was checked and no further action was taken. 

Sample 026507-0001DU showed target compounds above the upper calibration 
range. The sample was reanalyzed at dilutions. Both the original and 
reanalysis data are reported for this sample. 

The 4800 ng/ml and the 2400 ng/ml standards had excessive saturation, 
therefore they were not used as the upper range for the 5-point calibration 
curve. Instead, the calibration curve used was, 20 ng/ml, 40 ng/ml, 240 
ng/ml, 600 ng/ml, and 1200 ng/ml. 

All samples associated with project 026507 show target compounds that do 
not meet secondary ion confirmation. In some instances a compound that does 
not meet secondary ion confirmation criteria may still be determined to be 
present in the sample after close inspection of the data by the analyst. 
Supportive data includes mass chromatograms maxima at the same scan for 
primary and secondary ions, as well as discernible quantitation interference 
with the secondary ion. These compounds are flagged with the letter (R) on 
the data sheets (Form I) as per the 1990 QAPP. 

This data package is in compliance with the terms and conditions of the 
1990 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reporte4-bjf^y<//>^;^; / , Datez^; ̂  
i ; Julieann L. Kramer 

Program Manager 

Approved Date: /Z 
Mark Dymerski ' " ' 
Technical Manager 



Enseco Incorporated 

• - ti _ 

1/ / Enseco 
A Coming Company 

Qualifier Codes and Their Usage 

U = Indicates compound was analyzed for but not detected. The sample 
quantitation limit must be corrected for dilution and for percent 
moisture. For example, 10 U for phenol in water if the sample final 
volume is the protocol-specified final volume. If a 1 to 10 dilution of 
extract is necessary, the reported limit is 100 U. For a soil sample, the 
value must also be adjusted for percent moisture. 

J = Indicates an estimated value. This flag is used either when estimating a 
concentration for tentatively identified compounds where a 1:1 response is 
assumed, or when the mass spectral data indicate the presence of a 
compound that meets the identification criteria but the result is less 
than the sample quantitation limit but greater than zero. For example, if 
the sample quantitation limit is 10 ug/L, but a concentration of 3 ug/L is 
calculated, report it as 3J. The sample quantitation limit must be 
adjusted for dilution as discussed for the U flag. 

N = Indicates presumptive evidence of a compound. This flag is only used for 
tentatively identified compounds, where the identification is based on a 
mass spectral library search. It is applied to all TIC results. 

P = This flag is used for a pesticide/Aroclor target analyte when there is 
greater then 25% difference for detected concentrations between the two 6C 
columns (see Form X). The lower of the two values is reported on Form I 
and flagged with a "P". 

C = This flag applies to pesticide results where the identification has been 
confirmed by GC/MS. If GC/MS confirmation was attempted but was 
unsuccessful, do not apply this flag, instead use a laboratory-defined 
flag, discussed beTow. 

B = This flag is used when the analyte is found in the associated blank as 
well as in the sample. It indicates possible/probable blank contamination 
and warns the data user to take appropriate action. This flag must be 
used for a TIC as well as for a positively identified target compound. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada. Colorado 80002 
303/421-6611 Fax: 303/431-7171 



Qualifer Codes and Their Usage 
Page Two 

-iaar 

E = This flag identifies compounds whose concentrations exceed the calibration 
range of the GC/MS instrument for that specific analysis. If one or more 
compounds have a response greater than full scale, except as noted in 
Exhibit D, the sample or extract must be diluted and re-anaTyze3 
accordingly to the specifications in Exhibit D. All such compounds with a 
response greater than full scale should have the concentration flagged 
with an "E" on the Form I for the original analysis. If the dilution of 
the extract causes any compounds identified in the first analysis to be 
below the calibration range in the second analysis, then the results of 
both analyses shall be reported on separate copies of Form I. The Form I 
for the diluted sample shall have the "DL" suffix appended to the sample 
number. NOTE: For total xylenes, where three isomers are quantified as 
two peaks, the calibration range of each peak should be considered 
separately, e.g., a diluted analysis is not required for total xylenes 
unless the concentration of either peak separately exceeds 200 ug/L. 

D = This flag identifies all compounds identified in an analysis at a 
secondary dilution factor. If a sample or extract is re-analyzed at a 
higher dilution factor, as in the "E" flag above, the "DL" suffix is 
appended to the sample number on the Form I for the diluted sample, and 
all concentration values reported on that Form I are flagged with the "D" 
TTag. This flag alerts data users that any discrepancies between the 
concentrations reported may be due to dilution of the sample or extract. 

A = This flag indicates that a TIC is a suspected aldol-condensation product. 

X = Other specific flags may be required to properly define the results. If 
used, they must be fully described, and such description attached to the 
Sample Data Summary Package and the SDG Narrative. Begin by using "X". 
If more than one flag is required, use "Y" and "Z" as needed. If more 
than five qualifiers are required for a sample result, use the "X" flag to 
combine several flags, as needed. For instance, the "X" flag might 
combine the "A", "8", and "D" flags for some sample. The laboratory-
defined flags are limited ̂  the letters "X", "Y", and "Z". 

R = This flag is used for polyaromatic hydrocarbons which show target 
compounds that do not meet secondary ion confirmation. In some instances a 
compound that does not meet secondary ion confirmation criteria may still 
be determined to be present in the sample after close inspection of the 
data by the analyst. Supportive data includes mass chromatograms maxima 
at the same scan for primary and secondary ions, as well as discernible 
quantitation interference with the secondary ion. 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Enseco 
A Coining Company 

Lab ID Client ID 

026507-0001-SA GAC-SLP4F-113092 
026507-0001-DU GAC-SLP4FD-113092 
026507-0001-MS GAC-SLP4MS-113092 
026507-0001-SD GAC-SLP4MSD-113092 
026507-0001-FB GAC-SLP4FB-113092 
026507-0001-FD GAC-SLP4FBD-113092 
026507-0002-SA GAC-SLP4T-113092 
026507-0002-DU GAC-SLP4TD-113092 
026507-0003-SA PCJ-SLP16-113092 
026507-0004-SA P€d-SLP17-113092 
026507-0005-SA GAC-SLP15T-113092 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 30 NOV 92 01 DEC 92 
AQUEOUS 30 NOV 92 01 DEC 92 
AQUEOUS 30 NOV 92 01 DEC 92 
AQUEOUS 30 NOV 92 01 DEC 92 
AQUEOUS 30 NOV 92 01 DEC 92 
AQUEOUS 30 NOV 92 01 DEC 92 
AQUEOUS 30 NOV 92 01 DEC 92 
AQUEOUS 30 NOV 92 01 DEC 92 
AQUEOUS 30 NOV 92 01 DEC 92 
AQUEOUS 30 NOV 92 01 DEC 92 
AQUEOUS 30 NOV 92 01 DEC 92 



ANALYTICAL TEST REQUESTS 
for 

City of St. Louis Park 

jEnseco 
A Coming Company 

Lab ID: 
026507 

Group 
Code 

0001 , 0001, 
0002 - 0005 

0001 

Analysis Description 

B Prep - PAH/SIM by GC/MS Low Level 

Custom 
Test? 

Polynuclear Aromatic Hydrocarbons, SIM Low 
Level 

Prep - PAH/SIM by GC/MS Low Level 

N 

N 

N 



i-Enseco 
A Corning Company 

TABLE OF CONTEHTS 

FOR 

CITY OF ST. LOUIS PARK 

RMAL PROJECT# 026507 

PPT-PAH 

QC Summary 0001 

Sample Data 0014 

Standards Data 0467 

Raw QC Data 0874 



CHAIN OF CUSTODY 

Eriaeco 
A Corning Company 

G Kocky Mountain Analytical Laboratory G Hnsuco 1 loustun 
4955 Yarrow Street 1420 East North ive 
Arvada, CO 80002 Suite 120 
303/421-6611 FAX: 303/431-7171 Houston, TX 77032 

713/987-9767 FAX: 713/987-9769 

SAMPLE SAFE"* CONDITIONS 
ENSECO CLIENT SEAL NUMBER 

SEAL INTACT UPON RECEIIH' BY SAMPLING COMPANY CONDITION OF CONTENTS 

SAMPLING COMPANY SEALED FOR SHIPPING SY INITIAL CONTENTS TEMP. 

OC 

SAMPLING SITE SEAL NUMBER SAMPUNG STATUS 

Q Done Q Continuing Until 
TEAM LEADER SEAL INTACT UPON RECEIPT BY LAB. 

• Yet • No 

C^ENTS TEMPERATURE UPON RECEIP 

(n=g'Ha) 11 
i TEMPERATURE UPON RECEIPT BY LAB. 

.O 'C 
DATE TIME SAMPLE ID/DESCRIPTION SAMP LE TYPE « CONTAINERS ANALYSIS PARAMETERS REMARKS 

//'30~9A - /no f)(L P/7PPI PPZ PA// 

u-30-9:1 ^y/=o - //3c 7A -OJ SXA /y/. p/ioc.e PPZ PA// 

u-yo-fA ^/0G.~S-A.P ^//^SP -//3O « 5D 'Y/. Piivntrje 0> PPZ PPP 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
OEUVERED TO SHIPPER BY 

METHOD OF SHIPMENT AIRBILL NUMBER 

RECEIVED FOR LAB 

ENSECO PROJECT NUMBER 

DATE/TIME — tv OOKFS 
T>et=. 

c-uec/'v-k an/N Bitleearo ^ ^ 

While - CLIENT Pink - LAB 



CHAIN OF CUSTODY 

^Erbeco 
A Corning Company 

O Rocky Mountain Analytical Laboratory D Enseco 1 louston 
4955 Yarrow Street 1420 East North ive 
Arvada, CO 80002 Suite 120 
303/421-6611 FAX: 303/431-7171 Houston, TX 77032 

713/987-9767 FAX: 713/987-9769 

ENSECO CLIENT 
SAMPLE SAFE"* CONDITIONS 

—.T/—f^—C hl/97?r/<' /7/y'?T ^ 
PACKED BY 

SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY 

SEAL NUMBER 

CONOmON OF CONTENTS 

SAMPLING COMPANY 

SAMPLING SITE 

SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

®C 

SEAL NUMBER SAMPLING STATUS 

Q Done Q Continuing Until 
TEAM LEADER SEAL INTACT UPON RECEIPT BY LAa 

Q Yes [U No 
CONTENTS TEMPERATURE UPON RECEIPT BY LAS 

DATE TIME SAMPLE ID/DESCRIPTION SAMPLE TYPE ffCONTAINEIS ANALYSIS PARAMETERS REMARKS 

/rja-rji 
_ o| 

C, FPZ FF// 

u-3o~?:i 
. a 1 

<S-.s-^ /» V /!5> -/7 J > /:Aj/-y/>£A C PPTT FA>yY 

% 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DEUVERED TO SHIPPER BY 

METHOD OF SHIPMENT AIRBILL NUMBER 

9.)o. 
lOATE/TIME^O-^ k RECEIVED FOR LAB 

oi DECL 
ENSECO PROJECT NUMBER 

ENS-40II White - CLIENT Pink - LAB 



^Erbeco 
CHAIN OF CUSTODY 

A Coming Company 

• Rocky Mountain Analytical Laboratory • Bnseco I luuston 
4955 Yarrow Street 1420 East North ive 
Arvada, CO 80002 Suite 120 
303/421-6611 FAX; 303/431-7171 i louston, TX 77032 

713/987-9767 F/kX; 713/987-9769 

SAMPLE SAFE'" CONDITIONS 
CNSECO CUENT 

aS-T' ) 
P80JECT 7 7 

SEAL NUMBER 

SEAt INTACT UPON RECEIPT BY SAMPtiNG COMPANY CONDITION OF CONTENTS 

SAMPLING COMPANY 

SAMPLING SITE 

SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

SEAL NUMBER SAMPLING STATUS 

O Done [H Continuing Until 
TEAM LEADER SEAL INTACT UPON RECEIPT BY LAB. 

• Yes • No 

S TEMPERATURE UPON RECEIPT BY LAG 

^ j c3» ̂  
DATE TIME SAMPLE ID/DESCRIPTION SAMP LE TYPE It CONTAINERS ANALYSIS PARAMETERS REMARKS 

//~30 -px J/so 9^ /J'A 

H-30 -?A. o'Vy -.s-y. r VTtD - //3a 9A /VL C. /^ZZ /W 

11-30-9A //3O?A -OI 'yc (o pp^ pj^// 

'• 
CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DEUVERED TO SHIPPER BY 

METHOD OF SHIPMENT 

F^r n £X 
AIRBILL NUMBER 

^ioy^j2 o yyiL 
RECEIVED FOR LAB SIGNED DATE/TIME 

o| T>ec-9^ 
ENSECX) PROJECT NUMBER Q, ) 

White - CUENT Pink - LAB 



CHAIN OF CUSTODY 

nseco 
A Coming Company 

Rocky Mountain Analytical laboratory 
4955 Yarrow Street 
Arvado, CO 80002 
303/421-6611 FAX; 303/431-7171 

CNSECO CLIENT 

^/Ty S7 l<r>r.'>y /^7.<"T ) 
PROJECT / ^ 

J SAMPLE SAFE"* CONDITIONS 
PACKED BY SEAL NUMBER 

SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY CONDITION OF CONTENTS 

SAMPLING COMPANY SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

SAMPLING SITE SEAL NUMBER SAMPLING STATUS 

n Done Q Continuing Until 
TEAM LEADER SEAL INTACT UPON RECEIPT BY LAB. 

• Yet • No 

CONTENTS TEMPERATURE UPON RECEIPT BY LAD 

:tt=3s-40 °C 
DATE TIME SAMPLE ID/DESCRIPTION SAMPI LETYPE « CONTAINERS ANALYSIS PARAMETERS REAAARKS 

//'-yo'9SL P<rJ'-S3-P /(^ -f/309^ - 'i-z O r/'z p/?// 
if'Gj'-S•^.r' - O-f >-4. /7/vyrz-/C CP 

J/ 30'?A //30 P-Z - >)(L a 

CUSTODY TRANSFERS PRIOR TO SHIPPING 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
OEUVERED TO SHIPPER BY 

METHOD OF SHIPMENT AIRBILL NUMBER 

Z'z'/p ^r?( 
RECEIVED FOR LAB SICNEO . DATE/TIMI^^J IJCCflV 

- iT/WV-C. 09 Oo ' 
ENSECO PROJEin- NUMBER C. ') 

SHIPPING DETAILS 

While - CLIENT Pink - UB 



IX 
0R6ANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

/ Name: ENSECO 

Lab Code: ENSECO Case No.: 26507 

Matrix: (soil/water) WATER 

Seunple wt/vol: 4200 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Voltuae: 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Contract: 

SAS No.: 

26507-04 

PCJ-SLP17-113092 
SDG No.: 

Lab Sample ID: 26507-04 

Lab File ID: C6992 

Date Received: 12/01/92 

Date Extracted: 12/03/92 

Date Analyzed: 12/11/92 

Dilution Factor: 0.119 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 2,3-Dibenzofuran 5 U 
496-11-7 2,3-Dihvdroindene 3 
95-13-6 IH-Indene 0.9 U 
91-2 0-3 Naphthalene 14 BR 
4565-32-6 Benzo(B)Thiophene 0.9 U 
91-22-5 Quinoline 1 J 
120-72-9 IH-Indole 6 
91-57-6 2-Methvlnaphthalene 4 B 
90-12-0 1-Methvlnaphthalene 2 R 
92-52-4 Biphenvl 1 J 
2 08-96-8 Acenaphthvlene 2 R 
83-32 -9 Acenaphthene 1 J 
132-64-9 Dibenzofuran 1 R 
86-73-7 Fluorene 1 
132-65-0 Dibenzothiophene 1 U 
85-01-8 Phenanthrene 6 B 
120-12-7 Anthracene 1 U 
260-94-6 Acridine 1 JR 
86-74-8 Carbazole 1 JR 
206-44-0 Fluoranthene 2 B 
129-00-0 Pyrene 2 B 
56-55-3 Benzo (A) Anthracene 2 U 
218-01-9 Chrysene 3 U 
205-99-2 Benzo (B) Fluoranthene 2 JR 
207-08-9 Benzo (K) Fluoranthene 2 U 
192-97-2 Benzo (E) Pyrene 2 U 
50-32-8 Benzo (A) Pyrene 2 U 
198-55-0 Perylene 2 U 
193-39-5 Indeno (1,2,3-CD) Pyrene 2 U 
53-70-3 Dibenz (A, H) Anthracene 2 U 
191-24-2 Benzo (G, H, I) Perylene 3 U 

FORM I X-8 3/90 



APPENDIX B 

LABOBATORY DATA SDHHARY PACKAGE: 
IRONTON-GALESVILLE AQUIFER 



CITY OF ST. LOUIS PARK 

Ironton Galesville Aquifer 1992 
PAH Quality Control Summary 

Sample Method Field Matrix Matrix Field 
Well No Date Blank Duplicate Spike Dup. 

RAP Section 6.1.4 
WlO.'i 02/11/92 20863-BLK-02 IGV-W10-5D-021192 IGV-W10.5MS-021192 IGV-W10.5MSD-021192 IGV-W10.5FB-021192 
W10.5 06/03/92 23144-BLK-04 PCJ-SLPlOD-060292 PCJ-SLPlOMS-060292 PCJ-SLPIOMSD -060292 PCJ-SLPlOFB-060292 
W10.5 11/10/92 26220-BLK-01 PCJ-SLPL5D-111092 STP-W410MS-110992 STP - W4 lOMSD -110992 PCJ-SLP1.5FB-111092 

WlO-5 01/11/93 27112-BLK-Ol IGV-WlO-5-011193 IGV-W105MS-011193 IGV-W10.5MSD-011193 IGV-W10.5FB-011193 
WIO.-) 01/19/93 2724.5-BLK-01 IGV-WlO.5-011993 IGV-W10.5MS-011993 IGV-W10.5MSD-011993 IGV-W10.5FB-011993 

Phenolic Quality Control Summary 

W10.5 12/01/92 26.522-BLK DPV-W422TPD-120192 DPV-W422TPMS-120192 DP V - W422TPFB -120192 



RAP SECTION 6.1.4. NONITORING 

1ST QUARTER - 1992 



Rocky Mountain K>/ 
Analytical Laboratory 

^^Enseco 
A Coming Company 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

April 12. 1992 

Enseco - RMAL Project Number 020863 

Introduction 

Ten aqueous samples (includes QC) were received at Enseco Rocky Mountain 
Analytical Laboratory on February 12, 1992. The samples were logged in under 
RMAL project number 020863. Sample IGV-W105FBD-021192 (RMAL 020863-0007) was 
extracted and held as per the April 1990 QAPP. A cross reference associating 
the RMAL sample numbers to the actual field sample numbers is included. 
Samples 020863-0001,-0002, -0003, -0004, and -0006 were analyzed for low 
level part-per-trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 
Samples 020863-0005, -0005MS, -0005SD, and -0005DU were analyzed for medium 
level part-per-trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in the April 1990 QAPP for completeness, 
precision, accuracy, representativeness and defensibility of the data. Unless 
otherwise stated below, no quality control problems or technical difficulties 
were encountered which would impact the interpretation or use of data in this 
report. 

PPT PAH 

Samples 020863-01, 02, 03, and 04, show target compounds above the upper 
calibration range. The samples were reanalyzed at dilutions. Both the original 
and reanalysis data are reported for each sample. Surrogates could not be 
measured in samples 20863-01DL, -02DL, -03DL, and 04DL due to the level of 
dilutions performed. 

Samples 020853-02, 06, 05, 05DU, 05MS, 05SD, and both associated blanks 
show surrogates which have exceeded the upper control limits. All instrument 
calibration, surrogate standard concentration, etc. were checked and found to 
be in control. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
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The 4800 ng/ml and the 2400 ng/ml standards had excessive saturation, 
therefore they were not used as the upper range for the 5-point calibration 
curve. Instead, the calibration curve used was, 20 ng/ml, 40 ng/ml, 240 
ng/ml, 600 ng/ml, and 1200 ng/ml. 

All samples and the associated method blanks show target compounds that do 
not meet secondary ion confirmation. In some instances a compound that does 
not meet secondary ion confirmation criteria may still be determined to be 
present in the sample after close inspection of the data by the analyst. 
Supportive data includes mass chromatograms maxima at the same scan for 
primary and secondary ions, as well as discernible quantitation interference 
with the secondary ion. These compounds are flagged with asterisk (*) on the 
data sheets (Form I) as per the 1990 QAPP. 

This data package is in compliance with the terms and conditions of the 
1990 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by:^ 
^Julieann L. Kr^amer ' 
L/Program Administrator 

/ 
'rogram Administrator 

Approved by: Date:_ 
Mark Dymerski^ f 'Z' 
Technical Manager 



Rocky Mountain 
Analytical Laboratory 

^^Enseco 
A Coming Company 

Qualifier Codes and Their Usage 

U = Indicates compound was analyzed for but not detected. The sample 
quantitation limit must be corrected for dilution and for percent 
moisture. For example, 10 U for phenol in water if the sample final 
volume is the protocol-specified final volume. If a 1 to 10 dilution of 
extract is necessary, the reported limit is 100 U. For a soil sample, the 
value must also be adjusted for percent moisture. 

J = Indicates an estimated value. This flag is used either when estimating a 
concentration for tentatively identified compounds where a 1:1 response is 
assumed, or when the mas spectral data indicate the presence of a compound 
that meets the identification criteria but the result is less than the 
sample quantitation limit but greater than zero. For example, if the 
sample quantitation limit is 10 ug/L, but a concentration of 3 ug/L is 
calculated, report it as 3J. The sample quantitation limit must be 
adjusted for dilution as discussed for the U flag. 

N = Indicates presumptive evidence of a compound. This flag is only used for 
tentatively identified compounds, where the identification is based on a 
mass spectral library search. It is applied to all TIC results. 

P = This flag is used for a pesticide/Aroclor target analyte when there is 
greater then 25% difference for detected concentrations between the two GO 
columns (see Form X). The lower of the two values is reported on Form I 
and flagged with a "P". 

C = This flag applies to pesticide results where the identification has been 
confirmed by GC/MS. If GC/MS confirmation was attempted but was 
unsuccessful, do not apply this flag, instead use a laboratory-defined 
flag, discussed below. 

B = This flag is used when the analyte is found in the associated blank as 
well as in the sample. It indicates possible/probable blank contamination 
and warns the data user to take appropriate action. This flag must be 
used for a TIC as well as for a positively identified target compound. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
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E = This flag identifies compounds whose concentrations exceed the calibration 
range of the GC/MS instrument for that specific analysis. If one or more 
compounds have a response greater than full scale, except as noted in 
Exhibit D, the sample or extract must be diluted and re-anaTyze3 
accordingly to the specifications in Exhibit D. All such compounds with a 
response greater than full scale should have the concentration flagged 
with an "E" on the Form I for the original analysis. If the dilution of 
the extract causes any compounds identified in the first analysis to be 
below the calibration range in the second analysis, then the results of 
both analyses shall be reported on separate copies of Form I. The Form I 
for the diluted sample shall have the "DL" suffix appended to the sample 
number. NOTE: For total xylenes, where three isomers are quantified as 
two peaks, the calibration range of each peak should be considered 
separately, e.g., a diluted analysis is not required for total xylenes 
unless the concentration of either peak separately exceeds 200 ug/L. 

D = This flag identifies all compounds identified in an analysis at a 
secondary dilution factor. If a sample or extract is re-analyzed at a 
higher dilution factor, as in the "E" flag above, the "DL" suffix is 
appended to the sample number on the Form I for the diluted sample, and 
all concentration values reported on that Form I are flagged with the "D" 
TTag. This flag alerts data users that any discrepancies between the 
concentrations reported may be due to dilution of the sample or extract. 

A = This flag indicates that a TIC is a suspected aldol-condensation product. 

X = Other specific flags may be required to properly define the results. If 
used, they must be fully described, and such description attached to the 
Sample Data Summary Package and the SDG Narrative. Begin by using "X". 
If more than one flag is required, use "Y" and "Z" as needed. If more 
than five qualifiers are required for a sample result, use the "X" flag to 
combine several flags, as needed. For instance, the "X" flag might 
combine the "A", "8", and "D" flags for some sample. The laboratory-
defined flags are limited ̂  the letters "X", "Y", and "Z". 
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Lab ID Client ID 

020863-0001-SA DPVU431021192 
020863-0002-SA DPVP313021192 
020863-0003-SA DPVW424021192 
020863-0004-SA DPVW425021192 
020863-0005-SA IGV-W105-021192 
020863-0005-MS IGV-W105MS-021192 
020863-0005-SD IGV-U105MSD-021192 
020863-0005-DU IGV-U105D-021I92 
020863-0006-FB IGV-W105FB-021192 
020863-0007-SA IGV-U105FBD-021192 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled 
Date Time 

FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 

92 09:25 
92 10:53 
92 15:55 
92 14:20 
92 
92 
92 
92 
92 
92 

Received 
Date 

12 FEB 92 
12 FEB 92 
12 FEB 92 
12 FEB 92 
12 FEB 92 
12 FEB 92 
12 FEB 92 
12 FEB 92 
12 FEB 92 
12 FEB 92 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 

EPA SANPLE NO. 

20863-05 

Lab Code: ENSECO Case No.: 20863 SAS No.: SDG No.: 
I6V-W105-021192 

Matrix: (soil/water) HATER 

Sample wt/vol: 500 (g/ml) HL 

Level: (low/med) NED 

% Noisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 20863-05 

Lab File ID: C5381 

Date Received: 02/12/92 

Date Extracted: 02/17/92 

Date Analyzed: 03/22/92 

Dilution Factor: 10.0 

CAS NO. 
CONCENTRATION 

CONFOUND 
1 UNITS: NG/L 

Q 

271-89-6 2,3-Benzofuran 410 U 
496-11-7 2,3-Dihydroinderie 440 
95-13-6 IH-Indene 170 
91-20-3 Naphthalene 230 J 

4565-32-6 Benzo(B)Thiophene 120 
91-22-5 Quinoline 110 U 
120-72-9 IH-Indole 93 J 
91-57-6 2-Nethy1napKthaTene 72 U 
90-12-0 l-Nethylnaphthalene 250 
92-52-4 Biphenyl 340 U 
208-96-8 Acenaphthylene 110 U 
83-32-9 Acenaphthene 200 
132-64-9 Dibenzofuran 82 
86-73-7 F1uorene 110 
132-65-0 Dibenzothiophene 88 U 
85-01-8 Phenanthrene 210 
120-12-7 Anthracene 88 U 
260-94-6 Acridine 230 U 
86-74-8 Carbazole 150 U 
206-44-0 150 
129-00-0 Pyrene • 130 
56-55-3 Benzo(A)Anthracene 200 U 

218-01-9 Chrysene 220 U 
205-99-2 Benzo(B)Fl liorarithene 200 U 
207-08-9 Benzo(K)Fluoranthene 180 U 
192-97-2 Benzo(E)Pyrene 150 U 
50-32-8 Benzo(A)Pyrene 180 u 
198-55-0 Perylene 200 u 
193-39-5 IndenoCl.2.3-CDTPyrene 170 u 
53-70-3 Dibenz(A,H)Anthracene 130 u 
191-24-2 Benzo(G,H,I)Perylene 220 u 

FORN I SV-1 1/87 Rev. 



IB EPA SAMPLE NO. 
SENIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 

Lab Code: ENSECO Case No.: 20863 SAS No.: SDG No.: 

20863-05DU 

IAJIOS' 

Matrix: (soil/water) NATER 

Sample wt/vol: 500 (g/m1) ML 

Level: (low/med) NED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 20863-0SDU 

Lab File ID: C5382 

Date Received: 02/12/92 

Date Extracted: 02/17/92 

Date Analyzed: 03/23/92 

Dilution Factor: 10.0 

CAS NO. 
CONCENTRATION 

COMPOUND 
1 UNITS: NG/L 

Q 

271-89-6 2.3-Benzofuran 410 U 
496-11-7 2.3-Dihydroindene 400 
95-13-6 IH-Indene 160 
91-20-3 Naphthalene 210 J 

4565-32-6 Benzo(B)Thiophene 110 
91-22-5 Quinoline 110 U 
120-72-9 IH-Indole 99 J 
91-57-6 2-Methylnaphthalene 72 U 
90-12-0 1-Methyl naphthalene 230 
92-52-4 Biphenyl 340 U 
208-96-8 AcenaphtHyTene 110 U 
83-32-9 Acenaphthene 180 
132-64-9 Dibenzofuran 80 U 
86-73-7 F1uorene 100 
132-65-0 DibenzotHTophene 88 U 
85-01-8 Phenanthrene 210 
120-12-7---- Anthracene 88 U 
260-94-6 Acridine 230 U 
86-74-8 Carbazole 150 U 
206-44-0 F1uoranthene 150 
129-00-0 Pyrene 120 
56-55-3 BenzofATAnthracene 200 U 

218-01-9 Chrysene 220 u 
205-99-2 Benzo(B)FluorantHene 200 u 
207-08-9 Benzo(K)Fluoranthene 180 u 
192-97-2 BenzofElPyrene 150 u 
50-32-8 Benzo(A)Pyrene 180 u 
198-55-0 Perylene 200 u 
193-39-5---- Indeno(1.2,3-CDTPyrene 170 u 
53-70-3 Dibenz(A.H)Anthracene 130 u 
191-24-2 Benzo(G,H,I)Perylene 220 u 

FORM I SV-1 1/87 Rev. 



EPA SANPLE NO. IB 
SENIVOLATILE 0R6ANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 
Ti,o- uiorf e-o7J/fT-

Lab Code: ENSECO Case No.: 20863 SAS No.: SDG No.: 

20863-06 

Natrix: (soil/water) HATER 

Sample wt/vol: 4200 (g/m1) NL 

Level: (1ow/med) LOU 

% Nolsture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 20863-06 

Lab File ID: CS358 

Date Received: 02/12/92 

Date Extracted: 02/15/92 

Date Analyzed: 03/20/92 

Dilution Factor: 0.119 

CAS NO. 
CONCENTRATION 

COHPOUND 
1 UNITS: NG/L 

Q 

271-89-6 2.3-8enzofuran 4.9 U 
496-11-7 2.3-D1hydro1ndene 3.0 
95-13-6 IH-Indene 1.7 
91-20-3 Naphthalene 14 8 

4565-32-6 8enzo(8)Th1ophene 0.9 U 
91-22-5 Quinollne 3.4 
120-72-9 IH-Indole 2.4 U 
91-57-6 2-NethylnapHthalene 6.9 8 

- 90-12-0 1-Nethylnaphthalene 3.4 8 
92-52-4 Biphenyl 1.5 J * 
208-96-8 AcenaphtFyTene 1.5 * 

83-32-9 Acenaphthene 1.2 U 
132-64-9 Dibenzofuran 1.0 8 * 
86-73-7 Fluorene 1.1 * 

132-65-0 01benzothTophene 1.1 * 

85-01-8 Phenanthrene 4.6 8 
120-12-7 Anthracene 1.0 U 
260-94-6 Acrldlne 2.8 U 
86-74-8 Carbazole 1.8 U 
206-44-0 F1uoranthene 2.7 
129-00-0 Pyrene 2.3 
56-55-3 8enzo(AyAnthracene 2.4 U 
218-01-9 Chrysene 1.3 J * 
205-99-2 8enzo(8)FTuoranthene 2.4 U 
207-08-9 8enzo(K)Fluoranthene 2.2 U 
192-97-2 8enzo(E)Pyrene 1.8 U 
50-32-8 8enzo(A)Pyrene 2.2 U 
198-55-0 Perylene 2.4 U 
193-39-5 Indeno(1.2,3-CDTPyrene 2.0 U 
53-70-3 D1benz(A,H)Anthracene 1.5 U 
191-24-2 8enzo(G,H,I)Perylene 1.3 J 

FORN I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 

Lab Code: ENSECO Case No.: 20863 SAS No.: SDG No.: 

EPA SAMPLE NO. 

20863-05MS 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 20863-05MS 

Lab File ID: C5374 

Date Received: 02/12/92 

Date Extracted: 02/17/92 

Date Analyzed: 03/21/92 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 410 U 
496-11-7 2,3-Dihydroindene 420 
95-13-6 IH-Indene 3800 sc 
91-20-3 Naphthalene 3400 sc 

4565-32-6 Benzo(B)Thiophene 100 
91-22-5 Quinoline 3900 sc 
120-72-9 IH-Indole 170 J 
91-57-6 2-MethylnapHthalene 4400 sc 
90-12-0 1-Methylnaphthalene 270 
92-52-4 Biphenyl 340 u 
208-96-8 AcenaphthyTene 110 u 
83-32-9 Acenaphthene 180 
132-64-9 Dibenzofuran 88 
86-73-7 F1uorene 4600 sc 
132-65-0 DibenzotKiopHene 88 u 
85-01-8 Phenanthrene 230 
120-12-7 Anthracene 88 u 
260-94-6 Acridine 230 u 
86-74-8 Carbazole 81 J 
206-44-0 F1uoranthene 170 
129-00-0 Pyrene 150 
56-55-3 BenzolA)AntHracene 200 u 
218-01-9 Chrysene 5100 sc 
205-99-2 Benzo(B; FTuoranthene 200 u 
207-08-9 Benzo(K F1uoranthene 180 u 
192-97-2 Benzo(E Pyrene 1700 sc 
50-32-8 Benzo(A)Pyrene 180 u 
198-55-0 Perylene 200 u 
193-39-5 Indeno(l,2,3-CD)Pyrene 170 u 
53-70-3 Dibenz(A,H)Anthracene 130 u 
191-24-2 Benzo(G, ,H, DPerylene 220 u 

FORM I SV-1 1/87 Rev. 



IB EPA SANPLE NO. 
SENIVOLATILE OROAHICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 

Lab Code: ENSECO Case No.: 20863 SAS No.: SD6 No.: 

20863-05NSD 

Natrix: (soil/water) MATER 

Sample wt/vol: 500 (g/m1) NL 

Level: (low/med) NED 

% Nolsture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. CONPOUND 

Lab Sample ID: 20863-05NSD 

Lab File ID: C5383 

Date Received: 02/12/92 

Date Extracted: 02/17/92 

Date Analyzed: 03/23/92 

Dilution Factor: 10.0 

CONCENTRATION UNITS: N6/L 

271-89-6 2,3-Benzofuran 410 U 
496-11-7 2,3-D1hydro1ndene 450 
95-13-6 IH-lndene 4200 SC 
91-20-3 Naphthalene 3600 SC 

4565-32-6 Benzo(B)Th1opHene 110 
91-22-5 QuinolIne 4300 •SC 
120-72-9 IH-lndole 130 J 
91-57-6 2-NethylnapHtHalene 4100 SC 
90-12-0 1-Methyl naphthalene 270 
92-52-4 B1phenyl 340 U 
208-96-8 AcenaphthyTene 110 U 
83-32-9 Acenaphthene 180 
132-64-9 Dibenzofuran 93 * ' 

86-73-7 Fluorene 4800 SC 
132-65-0 01benzothTophene 88 U 

SC 

85-01-8 Phenanthrene 210 
120-12-7 Anthracene 88 U 
260-94-6 Acrldlne 230 U 
86-74-8 Carbazole 150 U 
206-44-0 Fluoranthene 150 
129-00-0 Pyrene 130 
56-55-3 Benzo(ATAntHracene 200 U 

218-01-9 Chrysene 4300 SC 
205-99-2 Benzo(B)Fluoranthene 200 U 
207-08-9 Benzo(K)Fluoranthene 180 U 
192-97-2 Benzo(E)Pyrene 2000 SC 
50-32-8 Benzo(A)Pyrene 180 U 
198-55-0 Perylene 200 U 
193-39-5 lndeno(l,2,3-CDyPyrene 170 U 
53-70-3 D1benz(A,H)Anthracene 130 U 
191-24-2 Benzo(8.H.1)Perylene 220 U 

FORN I SV-1 1/87 Rev. 



2C 
WATER SENIVOLATILE SURROGATE RECOVERY 

Lab Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 20863 SAS No.: 

Level: LOW 

SDG No. 

EPA SI S2 S3 
SANPLE NO. (NAP) # (FLU) # (CHR) # 

1 20863-01 51 138 34 
2 20863-01DL D D D 
3 20863-02 83 188 * 94 
4 20863-02DL D D D 
5 20863-03 56 84 46 
6 20863-03DL D D D 
7 20863-04 27 94 30 
8 20863-04DL D D D 
9 20863-06 104 111 140 * 
10 BLKOl 113 * 120 129 * 

51 (NAP) » OS-NAPHTHALENE 
52 (FLU) o DIO-FLUORENE 
53 ^HR) » D12-CHRYSENE 

QC LINITS 
14-108) 
:41-162) 
10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

FORN II SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 20863 SAS No.: 

Level: NED 

SDG No.: 

EPA SI S2 S3 
SANPLE NO. (NAP) « (FLU) # (CHR) # 

1 20863-05 133 * 132 111 
2 20863-05DU 114 * 116 95 
3 20863-0SHS 109 * 121 130 * 
4 20863-05NSD 118 * 122 109 
5 BLK02 104 119 134 * 

51 (NAP 
52 (FLU 
53 (CHR 

» OS-NAPHTHALENE 
« DIO-FLUORENE 
- D12-CHRYSENE 

QC LIHITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

FORN II SV-I 1/87 Rev. 



3C 
WATER SENIVOLATILE HATRIX SPIKE/NATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 20863 SAS No.: SDO No.: 

Natrlx Spike - EPA Sample No.: 20863-05 LEVEL: NED 

SPIKE SANPLE NS NS 
ADDED CONCENTRATION CONCENTRATION % 

Compound (ng/L) (ng/L) 
BBBBSBBBBBBBBBB 

(ng/L) REC 

IH-Indene 
H M H H iV H H H 

4000 169 3820 
B B B B B 

91 
Naphthalene 4000 225 3430 80 
Quinoline 4000 NO 3940 98 
2-Nethy1napfitha1ene 4000 NO 4390 110 
Fluorene 4000 112 4630 113 
Chrysene 4000 NO 5090 127 
Benzo(E)Pyrene 4000 NO 1690 42 

SPIKE NSD NSD 
ADDED CONCENTRATION % % 

Compound (ng/L) (ng/L) REC RPD 

IH-Indene 4000 4230 102 11 
Naphthalene 4000 3640 85 6 
QuinolIne 4000 4340 108 10 
2-Nethy1napHtHa1ene_ 4000 4120 103 6 
F1uorene 4000 4830 118 4 
Chrysene 4000 4310 107 17 
Benzo(E)Pyrene 4000 2010 50 17 

Comments: 

FORN III SV-1 1/87 Rev. 



4B 
SENIVOLATILE NETHOD BLANK SUNNARY 

Lab Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 20863 SAS No.: 

Lab File ID: C5364 

Instrument ID: 4500-C 

Hatrix: (soil/water) WATER 

Level:(1ow/med) LOW 

BLKOl 

SDG No.: 

Lab Sample ID: BLKOl 

Date Extracted: 02/15/92 

Date Analyzed: 03/20/92 

Time Analyzed: 1635 

THIS NETHOD BLANK APPLIES TO THE FOLLOHING SANPLES, NS AND NSDi 

EPA LAB LAB DATE 
SANPLE NO. SANPLE ID FILE ID ANALYZED 
BBBsmaBBBaBa BBBBBBBBBBBB BBBBBBBBBBB BBBBBBBBBB 

1 20863-01 20863-01 C5365 03/20/92 
2 20863-01DL 20863-01DL C5354 03/20/92 
3 20863-02 20863-02 C5355 03/20/92 
4 20863-02DL 20863-02DL C5366 03/20/92 
5 20863-03 20863-03 C5367 03/20/92 
6 20863-03DL 20863-03DL C5356 03/20/92 
7 20863-04 20863-04 C5368 03/20/92 
8 20863-04DL 20863-04DL C5357 03/20/92 
9 20863-06 20863-06 C5358 03/20/92 

Comments: 

FORN IV SV 1/87 Rev. 



IB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 

Lab Code: ENSECO Case No.: 20863 SAS No.: SDG No.: 

BLKOl 

Matrix: (soil/water) WATER 

Sample wt/vo1: 4000 (g/m1) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: BLKOl 

Lab File ID: C5364 

Date Received: 

Date Extracted: 02/15/92 

Date Analyzed: 03/20/92 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-D1hydrolndene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 4.5 J 

4565-32-6 Benzo(B)Th1ophene 0.9 U 
91-22-5 QuinolIne 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethylnapKtHaTene 3.7 
90-12-0 1-Methylnaphthalene 2.0 * 

92-52-4 Biphenyl 4.3 U 
208-96-8 Acenaphthylene 1.4 u 
83-32-9 Acenaphthene 1.3 u 
132-64-9 01benzofuran 1.0 * 

86-73-7 Fluorene 1.0 u 
132-65-0 DIbenzotHlophene 1.1 u 
85-01-8 Phenanthrene 2.8 
120-12-7 Anthracene 1.1 u 
260-94-6 Acrldlne 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 F1uoranthene 1.4 u 
129-00-0 Pyrene 1.4 u 
56-55-3 BenzolAlAnthracene 2.5 u 

218-01-9 Chrysene 2.8 u 
205-99-2 BenzolB)FTuoranthene 2.5 u 
207-08-9 Benzo{K)Fluoranthene 2.3 u 
192-97-2 Benzo(E)Pyrene 1.9 u 
50-32-8 Benzo(A)Pyrene 2.3 u 
198-55-0 Perylene 2.5 u 
193-39-5 Indeno(l,2,3-coyPyrene 2.1 u 
53-70-3 D1benz(A,H)Anthracene 1.6 u 
191-24-2 Benzo(G,H, DPerylene 2.8 u 

FORM I SV-1 1/87 Rev. 



4B 
SEHIVOLATILE METHOD BLANK SUMMARY 

Lab Name: ENSECO Contract: 

Lab Code: ENSECO Case Mo.: 20863 SAS No.: 

Lab File ID: C5372 

Instrument ID: 4S00-C 

Matrix: (soil/water) MATER 

Level:(low/med) MED 

BLK02 

SD8 No.: 

Lab Sample ID: BLK02 

Date Extracted: 02/17/92 

Date Analyzed: 03/20/92 

Time Analyzed: 2341 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 
DBBBaanBBBea BBBBBBBBBBBB BBBBBBBBBBB BBBBBBBBBB 

1 20863-05 20863-05 C5381 03/22/92 
2 20863-05DU 20863-05DU C5382 03/23/92 
3 20863-05MS 20863-05MS C5374 03/21/92 
4 20863-05MSD 20863-05MSD C5383 03/23/92 

Comments: 

FORM IV SV 1/87 Rev. 



IB EPA SAMPLE NO, 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 

Lab Code: ENSECO Case No.: 20863 SAS No.: SDG No.: 

BLK02 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (1ow/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: BLK02 

Lab File ID: C5372 

Date Received: 

Date Extracted: 02/17/92 

Date Analyzed: 03/20/92 

Dilution Factor: 10.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-
95-
91-

4565-
91-
120-
91-
90-
92-

208-
83-
132-
86-

132-
85-
120-
260-
86-

206-
129-
56-

218-
205-
207-
192-
50-

198-
193-
53-

191-

89-6 
11-7 
13-6 
20-3 
32-6 
22-5 
72-9 
57-6 
12-0 
52-4 
96-8 
32-9 
64-9 
73-7 
65-0 
01-8 
12-7 
94-6 
74-8 
44-0 
00-0 
55-3 
01-9 
99-2 
08-9 
97-2 
32-8 
55-0 
39-5 
70-3 
24-2 

•2,3-Benzofuran 
•2,3-Dihydroindene' 
• IH- Indene ] 
-Naphthal ene ' 
-Benzo(B}ThiopKene' 
•Quinoline 
-IH-Indole 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
•F1uorene 
Dibenzothiophene' 
Phenanthrene ' 
Anthracene ^ 
Acridine " 
Carbazole 
•F1 uoranthene " 
•Pyrene " 
•Benzo(A)Anthracene" 
•Chrysene 
•Benzo(B ' 
-Benzo(K 
-Benzo(E 
•Benzo(A. 
•Perylene 

Fluoranthene 
F1uoranthene 
Pyrene " 
Pyrene 

Indeno(l,2,3-CD)Pyrene" 
Dibenz(A,H)Anthracene_" 
Benzo(G,H,I)Perylene ^ 

410 U 
110 U 
72 U 

520 U 
72 U 
110 U 
200 U 
72 U 

130 U 
340 U 
110 U 
100 U 
80 U 
80 U 
88 U 
100 U 
88 U 
230 U 
150 U 
110 U 
110 U 
200 u 
220 u 
200 u 
180 u 
150 u 
180 u 
200 u 
170 u 
130 u 
220 u 

FORM I SV-1 1/87 Rev 



5B 
SEMIVOLATILE ORGANIC GC/NS PAH 

Lab Name: ENSECO 

Lab Code: ENSECO Case No: 20863 

Contract No: 

SAS No: SDG No: 

THIS PERFORHANCE TUNE APPLIES TO THE FOLLOMING SANPLES, BLANKS AND STANDARDS 

SANPLE ID LAB FILE ID DATE OF ANALYSIS TINE OF ANALYSIS 

40 PPB PAH STD C5341 03/18/92 1427 
1200 PPB PAH STD C5344 03/18/92 1817 
240 PPB PAH STD C5345 03/18/92 1943 
20 PPB PAH STD C5346 03/18/92 2036 
600 PPB PAH STD C5347 03/18/92 2129 

FORM V 1/87 Rev. 



SB 
SENIVOLATILE ORBANIC GC/NS PAH 

Lab Name: ENSECO 

Lab Code: ENSECO 

Contract No: 

Case No: 20863 SAS No: SDG No: 

THIS PERFORNANCE TUNE APPLIES TO THE FOLLOWING SANPLES, BLANKS AND STANDARDS 

SANPLE ID LAB FILE ID DATE OF ANALYSIS TINE OF ANALYSIS 

40 PPB PAH STD C5348 03/19/92 2318 
20863-01DL C5354 03/20/92 0510 
20863-02 C5355 03/20/92 0603 
20863-03DL C5356 03/20/92 0656 
20863-04DL C5357 03/20/92 0749 
20863-06 C5358 03/20/92 0842 

FORM V 1/87 Rev. 



SB 
SENIVOLATILE ORGANIC GC/NS PAH 

Lab Name: ENSECO 

Lab Code: ENSECO 

Contract No: 

Case No: 20863 SAS No: SDG No: 

THIS PERFORNANCE TUNE APPLIES TO THE FOLLONING SANPLES, BLANKS AND STANDARDS 

SANPLE ID LA8 FILE ID DATE OF ANALYSIS TINE OF ANALYSIS 

40 PPB PAH STD C5362 03/20/92 1418 
BLKOl C5364 03/20/92 1635 
20863-01 C5365 03/20/92 1729 
20863-02DL C5366 03/20/92 1823 
20863-03 C5367 03/20/92 1916 
20863-04 C5368 03/20/92 2009 
BLK02 C5372 03/20/92 2341 
20863-05HS C5374 03/21/92 0128 

FORN V 1/87 Rev. 



SB 
SENIVOLATILE ORGANIC GC/HS PAH 

Lab Name: ENSECO 

Lab Code: ENSECO 

Contract No: 

Case No: 20863 SAS No: SDG No; 

THIS PERFORHANCE TUNE APPLIES TO THE FOLLOWING SAHPLES, BLANKS AND STANDARDS 

SANPLE ID LAB FILE ID DATE OF ANALYSIS TINE OF ANALYSIS 

40 PPB PAH STD 05380 03/22/92 2207 
20863-05 C5381 03/22/92 2338 
20863-05DU C5382 03/23/92 0033 
20863-05NSD C5383 03/23/92 0126 

FORN V 1/B7 Rev. 



6B 
INITIAL CALIBRATION DATA 

PAH CONPOUNDS 

,ab Name: ENSECO 

Instrument ID: 4500-0 

Lab Code: ENSECO Case No: 20863 

Calibration Date(s): 03/18/92 

Naximum % RSD is 35% 

Lab File ID: RRF 20- C5346 RRF 40- C5341 
RRF 240- C5345 RRF 600- C5347 RRF 1200- C5344 

20 PPB 40 PPB 240PP8 600PP8 1200PP8 AVE 
CONFOUND RRF RRF RRF RRF RRF RRF %RSD 

2,3-8enzofuran 1.544 1.010 1.124 1.083 1.121 1.176 17.9 
2.3-Dihydroindene 1.368 0.884 0.989 0.964 1.002 1.041 18.1 
IH-Indene 1.058 0.741 0.874 0.865 0.914 0.890 12.8 
Naphthalene 2.170 1.782 1.968 1.953 1.622 1.899 10.9 
8enzo(8)Th1ophene 1.367 1.252 1.439 1.425 1.385 1.374 5.4 
Quinoline 0.777 0.704 0.757 0.790 0.867 0.779 7.6 
IH-Indole 0.839 0.676 0.909 0.939 1.044 0.881 15.5 
2-Hethylnaphthalene 0.853 0.741 0.837 0.831 0.880 0.828 6.3 
1-Hethy1naphthalene 0.876 0.809 0.899 0.910 0.952 0.889 5.9 
Biphenyl 1.122 1.054 1.171 1.167 1.178 1.138 4.6 
Acenaphthylene 1.275 1.184 1.410 1.506 1.509 1.377 10.4 
Acenaphthene 0.873 0.812 0.911 0.946 0.999 0.908 7.8 
Dibenzofuran 1.479 1.376 1.515 1.565 1.509 1.489 4.7 
Fluorene 1.100 1.041 1.175 1.225 1.289 1.166 8.4 
Dibenzothiophene 0.758 0.700 0.798 0.795 0.720 0.754 5.8 
Phenanthrene 1.029 0.896 0.985 0.978 0.868 0.951 7.0 
Anthracene 0.775 0.710 0.842 0.891 0.843 0.812 8.7 
Acridine 0.497 0.469 0.501 0.549 0.577 0.519 8.4 
Carbazole 0.620 0.552 0.656 0.703 0.694 0.645 9.5 
Fluoranthene 0.968 0.851 1.004 1.008 0.889 0.944 7.5 
Pyrene 1.321 1.008 1.183 1.052 0.937 1.100 13.9 
Benzo(A)Anthracene 0.959 0.829 0.994 0.968 1.060 0.962 8.8 
Chrysene 1.059 0.911 0.976 0.980 1.072 1.000 6.6 
Benzo(B)F1uoranthene 1.152 1.022 1.127 1.119 1.170 1.118 5.1 
Benzo(K}F1uoranthene 1.003 0.881 1.039 0.958 1.095 0.995 8.2 
Benzo(E}Pyrene 0.998 0.886 0.985 0.927 1.006 0.960 5.4 
Benzo(A)Pyrene 1.031 0.837 0.968 0.871 0.971 0.936 8.5 
Perylene 0.675 0.608 0.668 0.674 0.756 0.676 7.8 
Indeno(l,2.3-CD)Pyrene 0.962 0.853 0.981 0.971 1.069 0.967 7.9 
Dibenz(A.H)Anthracene 0.874 0.748 0.850 0.872 0.969 0.863 9.1 
Benzo(G.H,I)Perylene 0.950 0.819 0.920 0.886 0.961 0.907 6.3 
BBBBBBaBBaiBBaaBOBaaBsa QDmaBHD DBBonaa BBBBBBB BBBBBBB a a B a o B B BBBBBB BBBa 

D8-Naphtha1ene 1.736 1.571 1.784 1.775 1.573 1.688 6.4 
DlO-Flourene 0.962 0.916 1.002 1.043 1.106 1.006 7.3 
D12-Chrysene 0.940 0.816 0.868 0.884 1.000 1.176 7.8 

FORM VI 1/87 Rev. 



7B 
CONTINUING CALIBRATION DATA 

PAH CONFOUNDS 

.ab Name: ENSECO 

Instrument ID: 4500-C 

Lab ID: C5348 

Lab Code: ENSECO Case No: 20B63 

Calibration Date(s): 03/19/92 Time: 2318 

Initial Calibration Date: 03/18/92 

Naxlmum %D Is 35% 

CONFOUND 
INITIAL 
AVE RRF 

40 FF8 
RRF 

%D 

2,3-8enzofuran 1.176 0.974 17.2 
2,3-D1hydro1ndene 1.041 0.875 15.9 
IH-Indene 0.890 0.723 18.8 
Naphthalene 1.899 1.717 9.6 
8enzo(8)Th1ophene 1.374 1.245 9.4 
QuinolIne 0.779 0.643 17.5 
IH-Indole 0.881 0.630 28.5 
2-Hethylnaphthalene 0.828 0.732 11.6 
1-Nethylnaphthalene 0.889 0.793 10.8 
Biphenyl 1.138 1.035 9.1 
Acenaphthylene 1.377 1.125 18.3 
Acenaphthene 0.908 0.793 12.7 
D1benzofuran 1.489 1.363 8.5 
Fluorene 1.166 1.015 13.0 
Dibenzothlophene 0.754 0.704 6.6 
Fhenanthrene 0.951 0.896 5.8 
Anthracene 0.812 0.696 14.3 
Acrldlne 0.519 0.436 16.0 
Carbazole 0.645 0.531 17.7 
Fluoranthene 0.944 0.850 10.0 
Fyrene 1.100 1.004 8.7 
Benzo(A)Anthracene 0.962 0.811 15.7 
Chrysene 1.000 0.931 6.9 
Benzo ;B)F1uoranthene 1.118 1.043 6.7 
Benzo K)Fluoranthene 0.995 0.856 14.0 
Benzo E)Fyrene 0.960 0.912 5.0 
Benzo A)Fyrene 0.936 0.833 11.0 
Ferylene 0.676 0.562 16.9 
Indeno(l,2,3-CD)Fyrene 0.967 0.836 13.5 
D1benz(A,H)Anthracene 0.863 0.741 14.1 
Benzo(G,H,I)Ferylene 
B V n M M M ma pa pa aa pa ap pa pa wm a* mm mm mm mm mm 

0.907 0.838 7.6 

D8-Naphthalene 1.688 1.526"""° 
a a BB•B B 

9.6 
DlO-Flourene 1.006 0.908 9.7 
D12-Chrysene 0.902 0.817 9.4 

FORN VII 1/87 Rev. 



7B 
CONTINUING CALIBRATION DATA 

PAH CONFOUNDS 

.ab Name: ENSECO 

Instrument ID: 4500-C 

Lab ID: C5362 

Lab Code: ENSECO Case No: 20863 

Calibration Date(s): 03/20/92 Time: 1418 

Initial Calibration Date: 03/18/92 

Naximum %D Is 35% 

INITIAL 40 FF8 %D 
CONFOUND AVE RRF RRF 

2,3-Benzofuran 1.176 0.867 26.3 
2,3-D1hydro1ndene 1.041 0.831 20.2 
IH-Indene 0.890 0.666 25.2 
Naphthalene 1.899 1.788 5.8 
Benzo(B)Th1ophene 1.374 1.153 16.1 
QuinolIne 0.779 0.681 12.6 
IH-Indole 0.881 0.582 33.9 
2-Methyl naphthalene 0.828 0.702 15.2 
1-Methyl naphthalene 0.889 0.736 17.2 
81 phenyl 1.138 1.104 3.0 
Acenaphthylene 1.377 1.097 20.3 
Acenaphthene 0.908 0.850 6.4 
D1benzofuran 1.489 1.286 13.6 
Fluorene 1.166 0.977 16.2 
Dibenzothlophene 0.754 0.903 -19.8 
Fhenanthrene 0.951 0.864 9.1 
Anthracene 0.812 0.663 18.3 
Acrldlne 0.519 0.484 6.7 
Carbazole 0.645 0.567 12.1 
Fluoranthene 0.944 0.926 1.9 
Fyrene 1.100 1.121 -1.9 
8enzo(A)Anthracene 0.962 0.864 10.2 
Chrysene 1.000 0.978 2.2 
8enzo(8)Fluoranthene 1.118 1.087 2.8 
8enzo(K)Fluoranthene 0.995 0.979 1.6 
8enzo(E)Fyrene 0.960 0.993 -3.4 
8enzo(A)Fyrene 0.936 0.906 3.2 
Ferylene 0.676 0.662 2.1 
Indeno(l,2,3-CD)Fyrene 0.967 0.916 5.3 
D1benz(A,H)Anthracene 0.863 0.829 3.9 
8enzo(G,H,I)Ferylene 0.907 0.907 0.0 

D8-Naphthalene 1.688 1.392 17.5 
DlO-Flourene 1.006 0.815 19.0 
D12-Chrysene 0.902 0.820 9.1 

FORH VII 1/87 Rev. 



7B 
CONTINUING CALIBRATION DATA 

PAH CONPOUNDS 

ab Name: ENSECO 

Instrument ID: 4500-C 

Lab ID: C5380 

Lab Code: ENSECO Case No: 20863 

Calibration Date(s): 03/22/92 Time: 2207 

Initial Calibration Date: 03/18/92 

Naximum XD Is 35% 

INITIAL 40 PP8 %D 
CONPOUND AVE RRF RRF 

2,3-8enzofuran 1.176 0.878 25.3 
2,3-D1hydro1ndene 1.041 0.913 12.3 
IH-Indene 0.890 0.666 25.2 
Naphthalene 1.899 1.812 4.6 
8enzo(8)Th1ophene 1.374 1.133 17.5 
QuinolIne 0.779 0.688 11.7 
IH-Indole 0.881 1.028 -16.7 
2-Nethylnaphthalene 0.828 0.766 7.5 
1-Nethy1naphthalene 0.889 0.763 14.2 
81 phenyl 1.138 1.126 1.1 
Acenaphthylene 1.377 1.112 19.2 
Acenaphthene 0.908 0.848 6.6 
Dibenzofuran 1.489 1.214 18.5 
Fluorene 1.166 0.966 17.2 
Dibenzothlophene 0.754 0.912 -21.0 
Phenanthrene 0.951 1.050 -10.4 
Anthracene 0.812 0.811 0.1 
Acrldlne 0.519 0.530 -2.1 
Carbazole 0.645 0.681 -5.6 
Fluoranthene 0.944 0.995 -5.4 
Pyrene 1.100 1.209 -9.9 
8enzo(A)Anthracene 0.962 1.195 -24.2 
Chrysene 1.000 1.276 -27.6 
8enzo(8)Fluoranthene 1.118 1.258 -12.5 
8enzo(K)F1uoranthene 0.995 0.995 0.0 
8enzo(E)Pyrene 0.960 1.083 -12.8 
8enzo(A)Pyrene 0.936 0.922 1.5 
Perylene 0.676 0.704 -4.1 
Indeno(l,2,3-CD)Pyrene 0.967 0.914 5.5 
D1benz(A,H)Anthracene 0.863 0.827 4.2 
8enzo(G,H,I)Pery1ene 0.907 0.924 -1.9 
•••••••••••••••••Daaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 

D8-Naphtha1ene 1.688 1.297 23.2 
DlO-Flourene 1.006 0.779 22.6 
D12-Chrysene 0.902 0.920 -2.0 

FORN VII 1/87 Rev. 



8C 
SEHIVOLATILE INTERNAL STANDARD AREA SUNNARY 

Lab Name: ENSECO 

Lab Code: ENSECO Case No: 20863 

Lab File ID (Standard): C5348 

Instrument ID: 4500-C 

Contract: 

SAS No.: SDG No: 

Date Analyzed: 03/19/92 

Time Analyzed: 2318 

12 

UPPE 

LOWE 

HOUR STD 

R LINIT 
D a B B m a a I 

R LINIT 

ISIl (ACN) 
AREA 

262000 

524000 

131000 

S#2 (PHN) 
AREA 

441000 

882000 
BBDBBa 

220000 

IS#3 (BAP) 
AREA 

380000 

760000 
BBBBBBI 

190000 

SANPLE NO. 

20863-01DL 
20863-02 
20863-03DL 
20863-04DL 
20863-06 

209000 
226000 
226000 
192000 
221000 

371000 
420000 
403000 
341000 
386000 

330000 
370000 
344000 
297000 
312000 

IS#1 (ACN) 
IS#2 (PHN) 
IS#3 (BAP) 

DIO-ACENAPHTHENE 
DIO-PHENANTHRENE 
D12-BENZ0(A)PYRENE 

UPPER LINIT - -I- 100% 
of internal standard area 
LOWER LINIT » - 50% 
of Internal standard area 

# Column used to flag internal standard area values with an asterisk 

PORN VIII SV-2 1/87 Rev. 



8C 
SENIVOLATILE INTERNAL STANDARD AREA SUNHARY 

Lab Name: ENSECO 

Lab Code: ENSECO Case No: 20863 

Lab File ID (Standard): C5362 

Instrument ID: 4500-C 

Contract: 

SAS No.: SD6 No: 

Date Analyzed: 03/20/92 

Time Analyzed: 1418 

12 HOUR STD 

UPPER LINIT 
••BBBHOBDOB 

LONER LINIT 

IS#1 (ACN) 
AREA # 

195000 

390000 

98000 

IS#2 (PHN) 
AREA # 

290000 
IBBBBBBI 

580000 

145000 

IS#3 (BAP) 
AREA # 

270000 

540000 
BBBBBBI 

135000 

SANPLE NO. 

20863-01 
20863-02DL 
20863-03 
20863-04 
20863-05NS 
BLKOl 
BLK02 

268000 
227000 
112000 
290000 
148000 
359000 
153000 

454000 
364000 
160000 
405000 
220000 
561000 
230000 

337000 
283000 
142000 
288000 
140000 
422000 
161000 

IS#1 (ACN) o DIO-ACENAPHTHENE 
IS#2 (PHN) ° DIO-PHENANTHRENE 
IS#3 (BAP) o D12-BENZ0(A)PYRENE 

UPPER LINIT o + 100% 
of Internal standard area 
LONER LINIT o - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

FORN VIII SV-2 1/87 Rev. 



8C 
SENIVOLATILE INTERNAL STANDARD AREA SUNNARY 

Lab Name: ENSECO 

Lab Code: ENSECO Case No: 20863 

Lab File ID (Standard): C5380 

Instrument ID: 4500-C 

Contract: 

SAS No.: SDG No: 

Date Analyzed: 03/22/92 

Time Analyzed: 2207 

12 HOUR STD •••••••••••I 
UPPER LINIT 

LONER LINIT 

IS#1 (ACN) 
AREA # 

341000 

682000 

170000 

S«2 (PHN) 
AREA # 

484000 

968000 • ••••••I 
242000 

IS#3 (8 
AREA 

319000 •••••• 
638000 
mmmmmm 

160000 

P) 

SANPLE NO. 

20863-05 
20863-05DU 
20863-05NSD 

217000 
222000 
260000 

317000 
329000 
397000 

192000 
217000 
266000 

ISil 
IS#2 
IS#3 

ACN) - DIO-ACENAPHTHENE 
PHN) - DIO-PHENANTHRENE 
BAP) - D12-BENZ0(A)PYRENE 

UPPER LINIT - -I- 100% 
of internal standard area 
LONER LINIT - - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

FORN VIII $V-2 1/87 Rev. 
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Rocky Mountain ^ 
Analytical Laboratory ^ ' p 

if S^Enseco jatw 
A CORNING Company 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

August 13, 1992 

Enseco - RMAL Project Number 023144 

Introduction 

Eighteen aqueous samples (Includes QC) were received at Enseco Rocky 
Mountain Analytical Laboratory on June 03, 1992. The samples were logged in 
under RMAL project number 023144. Sample PCJ-SLPlOFBD-060292 was extracted and 
held per the April 1990 QAPP. A cross reference associating the RMAL sample 
numbers to the actual field sample numbers is included. The samples were 
analyzed for low level part-per-trillion (ppt) polynuclear aromatic 
hydrocarbons (PAH). 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in the April, 1990 QAPP for completeness, 
precision, accuracy, representativeness and defensibility of the data. Unless 
otherwise stated below, no quality control problems or technical difficulties 
were encountered which would impact the interpretation or use of data in this 
report. 

PPT PAH 

Sample 023144-BLK02, -BLK03, and -0002DL showed a surrogate which 
exceeded the upper control limits. All instrument calibration, surrogate 
standard concentration, etc. were checked and found to be in control. It has 
been concluded that an interference specific to the surrogate is present which 
resulted in the high recoveries. This interference does not affect the 
quantitation of target components. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada. Gilorado 80002 
503/421-6611 Fax: 303/431-7171 



Enseco 
A CuminK Compjnv 

Case Narrative - RMAL #023144 
August 13, 1992 
Page Two 

23144-OOlMS/SD matrix spike percent recovery for Qulnollne was reported 
outside of QC limits, due to the concentration of this component In the 
Initial sample. The percent recovery for Benzo(E)Pyrene was less than 10% for 
this sample also. Contractually It Is allowed to have one percent recovery 
below the minimum QC limit, since good recovery was achieved for all other 
spike components (between the range of 50-100%), quantitation was checked and 
no further action was taken. 

23144-002MS/SD matrix spike percent recovery / RPD recoveries for Florene, 
IH-Indene, and Qulnollne were reported outside of QC limits, due to the 
concentration of those components In the Initial sample. Since good recovery 
was achieved for all other spike components (between the range of 50-100%), 
quantitation was checked and no further action was taken. 

Samples 023144-0001, -0002, -0003, -0004, -0005, -0006, -0007, -0008, 
-0009, and -0010 show target compounds above the upper calibration range. The 
samples were reanalyzed at dilutions. Both the original and reanalysis data 
are reported for each sample. Surrogates could not be measured in sample 
23144-0008 due to the level of dilutions performed. 

/ Sample 023144-0009 was Initially analyzed within analytical holding times 
<('but at an Inappropriate dilution. This sample was analyzed at a proper 
Ncocentratlon outside of analytical holding times. 

The 4800 ng/ml and the 2400 ng/ml standards had excessive saturation, 
therefore they were not used as the upper range for the 5-po1nt calibration 
curve. Instead, the calibration curve used was, 20 ng/ml, 40 ng/ml, 240 
ng/ml, 600 ng/ml, and 1200 ng/ml. 

All samples associated with project 023144 show target compounds that do 
not meet secondary Ion confirmation. In some Instances a compound that does 
not meet secondary Ion confirmation criteria may still be determined to be 
present In the sample after close Inspection of the data by the analyst. 
Supportive data Includes mass chromatograms maxima at the same scan for 
primary and secondary Ions, as well as discernible quantitation interference 
with the secondary Ion. These compounds are flagged with the letter (R) on 
the data sheets (Form I) as per the 1990 QAPP. 



Enseco 
A Coming Company 

Case Narrative - RMAL #023144 
August 13, 1992 
Page Three 

This data package is in compliance with the terms and conditions of the 
1990 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

/ •h'' Reportedby 
\ -OtlTieann L. Kramt 

Approved by: 

ramer 
rogram Administrator 

Mark Dymerski 
Technical Manager 

Date 
0 

Date: *3-/3-71^ 



Rocky Mountain 
Analytical Laboratory 

'jTJA 1 ^ 
. -.n ' * — 

>9 •• 

A Coming Company 
olseco 

Qualifier Codes and Their Usage 

U = Indicates compound was analyzed for but not detected. The sample 
quantitation limit must be corrected for dilution and for percent 
moisture. For example, 10 U for phenol in water if the sample final 
volume is the protocol-specified final volume. If a 1 to 10 dilution of. 
extract is necessary, the reported limit is 100 U. For a soil sample, the 
value must also be adjusted for percent moisture. 

J = Indicates an estimated value. This flag is used either when estimating a 
concentration for tentatively identified compounds where a 1:1 response is 
assumed, or when the mas spectral data indicate the presence of a compound 
that meets the identification criteria but the result is less than the 
sample quantitation limit but greater than zero. For example, if the 
sample quantitation limit is 10 ug/L, but a concentration of 3 ug/L is 
calculated, report it as 3J. The sample quantitation limit must be 
adjusted for dilution as discussed for the U flag. 

N = Indicates presumptive evidence of a compound. This flag is only used for 
tentatively identified compounds, where the identification is based on a 
mass spectral library search. It is applied to all TIC results. ; 

P = This flag is used for a pesticide/Aroclor target analyte when there is 
greater then 25% difference for detected concentrations between the two GC 
columns (see Form X). The lower of the two values is reported on Form I 
and flagged with a "P". 

C = This flag applies to pesticide results where the identification has been 
confirmed by GC/MS. If GC/MS confirmation was attempted but was 
unsuccessful, do not apply this flag, instead use a laboratory-defined 
flag, discussed beTow. 

B = This flag is used when the analyte is found in the associated blank as 
well as in the sample. It indicates possible/probable blank contamination 
and warns the data user to take appropriate action. This flag must be 
used for a TIC as well as for a positively identified target compound. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada. Colorado S0002 
303/421 -6611 Fax; 303/431-7171 



Qualifer Codes and Their Usage 
Page Two 

E = This flag identifies compounds whose concentrations exceed the calibration 
range of the 6C/MS instrument for that specific analysis. If one or more 
compounds have a response greater than full scale, except as noted in 
Exhibit D, the sample or extract must be diluted and re-anTTyzed 
accordingly to the specifications in Exhibit D. All such compounds with a 
response greater than full scale should have the concentration flagged 
with an "E" on the Form I for the original analysis. If the dilution of 
the extract causes any compounds identified in the first analysis to be 
below the calibration range in the second analysis, then the results of 
both analyses shall be reported on separate copies of Form I. The Form I 
for the diluted sample shall have the "DL" suffix appended to the sample 
number. NOTE: For total xylenes, where three isomers are quantified as 
two peaks, the calibration range of each peak should be considered 
separately, e.g., a diluted analysis is not required for total xylenes 
unless the concentration of either peak separately exceeds 200 ug/L. 

D = This flag identifies all compounds identified in an analysis at a 
secondary dilution factor. If a sample or extract is re-analyzed at a 
higher dilution factor, as in the "E" flag above, the "DL" suffix is 
appended to the sample number on the Form I for the diluted sample, and 
all concentration values reported on that Form I are flagged with the "D" 
TTag. This flag alerts data users that any discrepancies between the 
concentrations reported may be due to dilution of the sample or extract. 

A = This flag indicates that a TIC is a suspected aldo!-condensation product. 

X = Other specific flags may be required to properly define the results. If 
used, they must be fully described, and such description attached to the 
Sample Data Summary Package and the SD6 Narrative. Begin by using "X". 
If more than one flag is required, use "Y" and "Z" as needed. If more 
than five qualifiers are required for a sample result, use the "X" flag to 
combine several flags, as needed. For instance, the "X" flag might 
combine the "A", "B", and "D" flags for some sample. The laboratory-
defined flags are limited ̂  the letters "X", "Y", and "Z". 

Target compound's secondary ion confirmation criteria not met, but 
retention time and peak shape make identification possible. 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Enseco 
A Coming Company 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

023144-0001-SA PCJ-SLPlO-060292 ̂  AQUEOUS 02 JUN 92 03 JUN 92 
023144-0001-DU PCJ-SLPlOD-060292 ^ AQUEOUS 02 JUN 92 03 JUN 92 
023144-0001-MS PCJ-SLPlOMS-060292 AQUEOUS 02 JUN 92 03 JUN 92 
023144-0001-SD PCJ-SLPlOMSD-060292 AQUEOUS 02 JUN 92 03 JUN 92 
023144-0002-SA PCJ-SLPlO-060292 AQUEOUS 02 JUN 92 03 JUN 92 
023144-0002-DU PCJ-SLPlOD-060292 AQUEOUS 02 JUN 92 03 JUN 92 

. 023144-0002-MS PCJ-SLPlOMS-060292 « AQUEOUS 02 JUN 92 03 JUN 92 
023144-0002-SD PCJ-SLPlOMSD-060292 AQUEOUS 02 JUN 92 03 JUN 92 
023144-0003-SA STP-W24-060292 AQUEOUS 02 JUN 92 16:10 03 JUN 92 
023144-0004-SA PCJ-W403-060292'^ AQUEOUS 02 JUN 92 13:33 03 JUN 92 
023144-0005-SA . PCJ-W403-060292'^ AQUEOUS 02 JUN 92 13:33 03 JUN 92 
023144-0006-SA I6V-W105-060292>^ AQUEOUS 02 JUN 92 03 JUN 92 
023144-0007-SA IGV-U105-060292 • AQUEOUS 02 JUN 92 03 JUN 92 
023144-0008-SA STP-W24-060292 ^ AQUEOUS 02 JUN 92 16:10 03 JUN 92 
023144-0009-SA PCJ-W402-060292'O AQUEOUS 02 JUN 92 12:48 03 JUN 92 
023144-0010-SA PCJ-W402-060292 ̂  AQUEOUS 02 JUN 92 12:48 03 JUN 92 
023144-00H-SA PCJ-SLPlOFB-060292 AQUEOUS 02 JUN 92 03 JUN 92 
023144-0012-SA PCJ-SLPlOFBD-060292 AQUEOUS 02 JUN 92 03 JUN 92 



ANALYTICAL TEST REQUESTS 
for 

City of St. Louis Park 

iEnseco 
A Coming Company 

Lab ID: 
023144 

0002 . 0005, 
0007 - 0009, 
0011 

0012 

0001 , 0003, 
0004 , 0006, 
0010 

Group 
Code Analysis Description 

A-5" Polynuclear Aromatic Hydrocarbons, SIM Low 
. Level 

B 

C 

Prep^- PAH/SIM by GC/MS Low Level 

Prefer- PAH/SIM by GC/MS Low Level 

PolynuclearJ\romatic Hydrocarbons, SIM Low 
Level 

Prep - PAH/SIM by GC/MS Low Level 

Custom 
Test? 

N 

N 

N 

N 

N 
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CHAIN OF CUSTODY 

EnsecD 
A Coming Company 

Rocky Mountain Anolyllcol Laboratory 
4955 Yarrow Street 
Arvada, CO 80002 
303/421-6611 FAX; 303/431-7171 

SAMPLE SAFE"* CONDITIONS 
ENSECO CLIENT 

' •- V L •S~/ /-OO!'; it' 

PACKED BY SEAL NUMBER 

PROJECT SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY CONDITION OF CONTENTS 

SAMPLING COMPANY SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

«c 
SAMPLING SITE SEAL NUMBER SAMPLING STATUS 

IZj Done CD Continuing Until 
TEAM LEADER 

.i/' 

SEAL INTACT UPON RECEIPT BY LAB 

• Yef • No 

CONTENTS TEMPERATURE UPON RECEIPT BY LAB. 

»C 

DATE TIME SAMPLE ID/DESCRIPTION SAMPI LETYPE » CONTAINERS ANALYSIS PARAMETERS REMARKS 

J - S-JU/>/n - ^ /'/^/r AAA 7> 

pe jr- s-d. API PA// PPV 7^ 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE DME 
DEUVEREO TO SHIPPER BY 

METHOD OF SHIPMENT 

RECEIVED FOR LAB ^ 

AIRBILL NUMBER 

7/o3V2a?sri 
^mAi. o. fSc 

DATE/TME 

6-3 

INS- 1133 

ENSECO PROJECT NUMBER 

2^1Ld4= 
White - CUENT Pink - LAB 



CHAIN OF CUSTODY 

)CO 
A Coming Company 

Rocky Mountain Analytical laboratory 
4955 Yarrow Street 
Arvada, CO 80002 
303/421-6611 FAX: 303/431-7171 

PACKED BY 
SAMPLE SAFE"* CONDITIONS 

ENSeCO CLIENT 

/7\/ o 
SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY 

SEAL NUMBER 

CONDITION OF CONTENTS 

SAMPLING COMPANY SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

SAMPLING SITE SEAL NUMBER SAMPLING STATUS 

O Done C] Continuing Until 
TEAM LEADER SEAL INTACT UPON RECEIPT BY LAB 

• Yei • No 
CONTENTS TEMPERATURE LPON RECEIPT BY LAB. 

»C 

DATE TIME SAMPLE ID/DESCRiPTION SAMP LE TYPE II CONTAINERS ANALYSIS PARAMETERS REMARKS 

if'CiT'- /0/*7C />z (iT /W /w PPT -PS 

('r> ,9'9^ m /if7/iSA c. PPT PPP ppT PS ^ 
\ 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DEUVERED TO SHIPPER BY 

METHOD OF SHIPMENT 

PTr? 
AIRBILL NUMBER 

tl/a3^3LO 35/ 
RECEIVED FOR LAB SIGNED DATEAIME 

3 mo^3o 
ENSECO PROJECT NUMBER 

White - CUENT Pink - LAB 



CHAIN OF CUSTODY 

Ensecjo 
A Coming Company 

Rocky Mountain Anolylicol laboratory 
4955 Yarrow Street 
Arvada, CO 80002 
303/421-6611 FAX: 303/431-7171 

J SAMPLE SAFE'" CONDITIONS 
EtrSECO CLIENT 

T-y Q J. 'L S-L ^ OP'S ? 

PACKED BY SEAL NUMBER 

SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY CONDITION or CONTENTS 

SAMPLING COMPANY SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

SAMPUNG SITE SEAL NUMBER SAMPLING STATUS 

O Dona O Continuing Until 
TEAM LEADER SEAL INTACT UPON RECEIPT BY LAB. 

• Yes • No 

CONTENTS TEMPERATURE LPON RECBPT BY LAB «€ 
DATE TIME SAMPLE ID/DESCRIPTION SAMP LE TYPE HCONTAINEK ANALYSIS PARAMETERS REMARKS 

(i>- Zl- /^yro - fic. /oSi9:i. /yi. ppr. S A 

r..' 
rr 

-SI. P/n lyi. (P? FFF F/9// ^ A 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DEUVEREO TO SHIPPER BY 

METHOD OF SHIPMENT AIRBILL NUMBER 

35/ 
RECEIVED FOR LAB 

^30 6-3-^7^ 
ENSECO PROJECT NUMBER 

White - CLIENT Pink - LAB 



CHAIN OF CUSTODY 

Enseco 
A Coming Company 

Rocky Mounioin Analytical laboratory 
4955 Yarrow Street 
Arvodo, CO 80002 
303/42I-66H FAX: 303/431-7171 

SAMPLE SAFE'" CONDITIONS 
ENSECO CLIENT 

I.'. ^ / \/ ,1 XT' 
PACKED BY 

7v 2-^-
SEAL NUMBER 

PROJECT SEAL INTACT UPON RECEIPT BY SAMPUNG COMPANY CONDITION OF CONTENTS 

SAMPLING COMPANY SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

SAMPLING SITE SEAL NUMBER 

/-y 

SAMPLING STATUS 

Q Done O Continuing Until 
TEAM LEADER SEAL INTACT UPON RECEIPT OY LAB. 

• Yet • No 

CONTENTS TEMPERATURE UPON RECEIPT BY LAB. 

»C 

DATE TIME SAMPLE ID/DESCRIPTION SAMPI LE TYPE VCONTAINHIS ANALYSIS PARAMETERS REMARKS 

V - P/T S A 
(o-C-9.2 /2/^ad/: /W7 ppt S & 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DEUVEREO TO SHIPPER BY 

,7 
METHOD OF SHIPMENT [AIRBILL NUMBER 

RECEIVED FOR LAB 

ENSECO PROJECT NUMBER 

OATEmMC 

ENS >1133 White ~ CLIENT Pink - LAB 



CHAIN OF CUSTODY 

Enseco 
A Coming Company 

Rocky Mountain Analytical Loborotary 
4955 Yorrow Street 
Arvoda, CO B0002 
303/421-6611 FAX: 303/431-7171 

CLIENT ^ 1 

L' fly o-C' V / <> 
SAMPLE SAFE"* CONDITIONS 

CNSECO CLIENT 

PROJECT 

>ACI^ BY r-—- / 

SAMPLING COMPANY 

(i •' Ho 3 <•'' n cl id ¥ 

SEAL INTACT UTON RECEIPT BY SAMPLING COMPANY 

SEALEKTPOR SHIPPING BY 

SEAL NUMBER numoCin . 

CONOmON OF CONTENTS 

INITIAL CONTENTS TEMP. 

SAMPLING SITE SEAL NUMBER SAMPLING STATUS 

Q Done O Continuing Until 
TEAM LEADER SEAL INTACT UPON RECEIPT BY LAe 

• YBS DNO 

CONTENTS TEMPERATURE UPON RECEIPT BY LAB. 

®c 

DATE 

W7 
TIME 

///O 
SAMPLE ID/DESCRIPTION 

srf-109^-06079^ 
SAMPLE TYPE ECONTAINEIS ANALYSIS PARAMETERS 

'^l>4 Mii 
REMARKS 

^.4--7S 1^^ 
6'?-V /333 fC^-LO^O-^-Of^dS-'rT:^ hi 

ff / 

/333 Po X- - 06(X>.99f t6 
P/lhl 

ft 
/?/)/-/ r ' 

^ fij>-^--7S--Ar-6hi iuell 
/A c5>7^A«-r Ccx>/^r^ 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DELIVERED TO SHIPPER BY 

P)a 0 ̂  JT/O 6 
' )u)c([(( y/icA n^o 

METHOD OF SHIPMENT AIRBOX NUMBER 

^lo 

•h 
RECEIVED FOR LAB * SIGNED ' OATEAIME 

Stnus/c, 6-2 
f ENSECO PROJECT NUMBER 

'XllNH 
ENS - 1133 While - CLIENT Pink - LAB 



CHAIN OF CUSTODY 

Enseco 
A Coming Company 

Rocky Mountain Analytical Laboratory 
4955 Yarrow Street 
Arvada, CO 80002 
303/421-6611 FAX: 303/431-7171 

SAMPLE SAFE"* CONDITIONS 
ENSECO CI.IENT PACKED BY 

ICCT ' ' 

SEAL NUMBER 

PROJECT ' SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY CONOlTtON OP CONTENTS 

SAMPLING COMPANY 

J'^ 

SEALED FOR SHIPPWG BY INITIAL CONTENTS TEMP. 

®c 

SAMPLING SITE SEAL NUMBER SAMPLING STATUS 

Q Done Q Continuino Linlil 
TEAM LEADER 

-J .. 

DATE TIME 

SEAL INTACT UPON RECEIPT BY LAB. 

• Yet • No 
"77 SAMPLE ID/DESCRIPTION SAMPLE TYPE «CONTAINERS ANALYSIS PARAMETERS 

CONTENTS TEMPERATURE UPON RECEIPT RY LAB. 

°C 

REMARKS 

diz 0 'ot.oa9: pnr /^/!// 
0.-3-93 /<L£. 

6(o 
tkL ppr /'pif/ ppz y<; 

y 
7VO i I 

^UULI 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DELIVERED TO SHIPPER BY 

METHOD OP SHIPMENT 

F/:z>^x 
AIRBILL NUMBER 

3 y;i <y3s/ 
RECClVEI^OR LAB SIGNED DATEmME 

HryiAC^ ^ 
ENSECO PROJECT NUMBER 

While - CUENT Plnlt - LAB 
\ 



CHAIN OF CUSTODY 

EnsecD 
A Coming Company 

Rocky Mountain Analytical Laboratory 
4955 Yarrow Street 
Arvada, CO 80002 
303/421-6611 FAX: 303/431-7171 

SAMPLE SAFE'" CONDITIONS 
ENSECO CLIENT 

f".-r F S/ /.acj/r 
PACKED BY 

y 

SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY 

SEAL NUMBER 

CONDITION OF CONTENTS 

SAMPUNG COMPANY SEAL£D FOR SHIPPING BY INITIAL CONTENTS TEMP. 

SAMPLING SITE SEAL NUMBER SAMPLING STATUS 

Q Done Q Continuing Until 
TEAM LEADER SEAL INTACT UPON RECEIPT BY LAa 

• Yes • No 

CONTENTS TEMPERATURE tPON RECEIPT BY LAB. 

»C 

DATE TIME SAMPLE ID/DESCRIPTION SAMP LE TYPE HCONTAINEK ANALYSIS PARAMETERS REMARKS 

.r-3-72 S'LPlo /="y3 -arr. 0:1 9xi \ 
li •/Pt' u 

'/kL 

, i'lT 

PP7J r 

Pr T- SL P/nFP>h 
^ 1^ CA^ j, 
m 

. •\v 
Pa zP"/?// ppTT sr k 

ol 
Tf?!/-LJ/OS - OG 0 3 9Z ' PPT: P/}3/ ppr s- A 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
OEUVEREO TO SHIPPER BY 

METHOD OF SHIPMENT AIRBILL NUMBER 

RECPVED FOR LAB SIGNED 

Zi.mt/ifL fzo 
ENSECO PROJECT NUMBER 

While - CLIENT Pink - LAB 



CHAIN OF CUSTODY 

Enseco 
A Coming Company 

Rocky Mountain Analytical laboratory 
4955 Yarrow Street 
Arvada. CO 80002 
303/421-6611 FAX: 303/431-7171 

SAMPLE SAFE'" CONDITIONS 
ENSECO CLIENT . LIENT . . ^ r y y\ ! 

<C..fTy O'f h-~ 
SEAL NUMBER 

PROJECT 

Con<.^ ///7^j c/ ^/n6=»y'///y^ 
SEAL INTACT U^N RECEIPT BY SAMPUNG COMPANY CONDITION OF CONTENTS 

SAMPLING COMPANY 

^ or\ci Co 

6 o n 

INITIAL CONTENTS TEMP. 

OC 

SAMPLING SITE SEAL NUMBER SAMPUNG STATUS 

C] Done IZ] Continuing Until 

TEAM LEAPER SEAL INTACT UPON RECEIPT BY LAB. 

• Yet • No 

CONTENTS TEMPERATURE UPON RECEIPT BY LAB. 

»c 
DATE TIME 

/6/0 
SAMPLE ID/DESCRIPTION 

€TP- UJ5i-O60X9'5i~. 8 
SAMPI LE TYPE • (XmiAINERS ANALYSIS PARAMETERS • REMARKS 

'PPd s 
/9Y^ 

ft 

np-h PA^H 
10 f' ^ r 

j?p-hP4H-
f > V-, 

fp-l 7S rr // 

OY\ bOi-flG. tAya'i, Ch<ir)c.<^d 

CuY'^O io LUVO-?^^ 

)r\ o ihftr coo{^r 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE. 
DEUVEREO TO SHIPPER BY 

TIME 

y METHOD OF SHIPMENT 

r£t9 /T/-
RECCIVED FOR LAB SIGNED 

AIRBILL NUMBER 

:^/CP3^po-^,s-/ 
^.noos'fc. fso 

DATE/TIME 

-9-z^ 
ENSECO PROJECT NUMBER 

ENS-II33 White *CUENT . . Pink - LAB 



'^Enseco 
A Coming Company 

Rocky Mountain Analytical Laboratory 
4955 Yarrow Street 
Arvada. CO 80002 
303/421-6611 FAX: 303/431-7171 

BOTTLE ORDER 
CHAIN OF CUSTODY 
ENS-4002 

RMAL CLIENT ID CLIENT P.O. NUMBER INVOICE NUMBER 

SHIP TO /^ y IJL / 
yr 

PICK-UP ON (DATE) TIME • AM 
• PM 

DEUVERED BY (DATE) 

V N 

...C A: 
SHIP BY 

/ 'yf ^ f 

UPS CHARGES - FED EX CHARGES CLIENT FED EX ACCOUNT NUMBER 

COOLERS BILLED TO (SPECIFY CLIENT ID) 

ni f5Ai 1 0N$ rAnnriM PRPP < 3ALL0NS MILI i-n ftAi 1 nhj.«5 3ALL0NS MILI 

NUMBER OF 
BOTTLES 

STANDARD 
WATER PARAMETERS - ' NUMBER OF 

BOTTLES' BULK WATER PARAMETERS 

i 1.32 01. poly (WM) 
'Alkalinity, BOO, Ctilonde, Color, Res. Chlorine, pH; 
Chromium |VI), Conductance: Houride, NHiite, MBAS, 
Orlho4>has. Sdids, SuHate, Sulfite, Turbidity 

2a % gallon glass Bulk water analysis 

2 16 OZ. plasi (BR) 
SmH2S04 

Ammonia, COD, Nitrate, TKN, TON, Nitrate 8 Nitrite, 
Total Phos,TOC,Phenoiies 21,1 gallon glass 

3.32 OL glass (BR) 
S0%H2S04 TmOilSGiessa SOLIDS •-

4.16 OL poly (WM) 
20% HMOS Matsis, Hardness 3a 16 to, glass (WM) Organics, TPH Metals, RAO, Oil & Grease 

&2^0Z,poly(BR) 
20%HNa3 

Gross Alpha, Grass Beta. Uranium, Radium 228, 
Radium 226 31.6 oz, glass (WM) Wet Cham not listed for *30 

a SOL poly (WM) 
SO%NaOH Total and/or Free Cyanide 32 4az,glass(WM) VOA ' 

7.8 ox. poly (WM) 
ZnAcBNaCH Sulfide TCLP 

a 46 oz. poly 
sterilize 

Fecal or Total Conform 
(use 2 botOes if both required) 

3a 32 0Lglass(WM) 
4oz,giass(WM) 

All other analytes 
VOA 

ia 340 ml glass 
w/septa, NS2S203 THM 

X 

OTHER f 

KM. Trip Blank 
. .-7 

11.340 ml glass 
w/septa. Ha 
w/outha 

VOA Purgeable Organics ^ 'X /• 

r jr' 
11A Trip Blank 

12 2-32 oz. glass (BR) Base Neutral/Acid Compounds 
BLUE ICE REQUIRED 

U YES U NO 

ia 2-32 oz. glass (BR) Pesticides, PCBs 
SPECIAL REOUIRBylENTS 

14.32 oz. glass (BR) 1 ismcaQai 

ia Single: 8 oz. amber glass (BR) 
Quad: 32 oz. amber glass (BR) 
50%H2S04 

TOX-Single: 

-Quad: 

O-O SAMPLE SAFE/COOLER NUMBfflS 

^^=3=73^ Cstf), 3~)oo-
S-Lo.-7(3to) .•F«30>^-^^6 

REQUEST BY DATE TIME 
AM • PM 

RELINQUISHED BY SIGNATURE RECEIVED BY SIGNATURE DATE TIME 

/^OO /?yrz 

=r 
DISTRIBUTION: WHITE - Client: CANARY - Bottle Prep.; PINK - Project Folder 



IX 
ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

Name: ENSECO 

Lab Code: ENSECO Case No.: 23144 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Inj ection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Contract: 

SAS No.: 
XGV-W105-060292 

SDG No.: 

Led) Seuaple ID: 23144-06 

Lab File ID: C5757 

Date Received: 06/03/92 

Date Extracted: 06/04/92 

Date Analyzed: 07/09/92 

Dilution Factor: 0.476 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 
496-11-7 
95-13-6 
91-20-3 
4565-32-6 
91-22-5 
120-72-9 
91-57- 6 
90-12-0 
92-52- 4 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
132-65-0 
85-01- 8 
120-12-7 
260-94-6 
86-74- 8 
206-44-0 
129-00-0 
56-55-3 

2,3-Dibenzofuran_ 
2,3-Dihydroindene_ 
IH-Indene 
Naphthalene 
Benzo (B) Thiophene_ 
Quinoline 
IH-Indole" 
2-Methylnaphthalene 
1-Methylnaphthalene" 
Biphenvl I 
Acenaphthvlene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Dibenzothiophene_ 
Phenanthrene 
Anthracene 
Acridine 
Carbazole 
Fluoranthene_ 
Pyrene_ 

218-01-9 
205-99-2 
207-08-9 
192-97- 2 
50-32-8 
198-55-0 
193-39- 5 
53-70-3 
191-24-2 

-Benzo (A) Anthracene, 
Chrysene_^^ 
Benzo(B)Fluoranthene_ 
Benzo(K)Fluoranthene" 
Benzo (E) Pyrene [ 
Benzo(A)Pyrene 
Perylene 
Indeno(1,2,3-CD)Pyrene 
Dibenz (A,H) Anthracene_J 
Benzo(G,H,I)Perylene 

20 U 
250 
56 

460 B 
61 
6 R 

280 
100 B 
210 
98 
100 
330 
160 
280 
28 

430 B 
130 
67 
160 
380 
270 
25 R 
15 
5 JR 
9 U 
7 U 
9 U 
10 U 
8 U 
6 U 
10 U 

FORM I X-1 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

Name: ENSECO 

Lab Code: ENSECO Case No.: 23144 

Matrix: (soil/water) WATER 

sample wt/vol: 4200 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Contract: 

SAS No.: 
IGV-W105-060292 

SDG No.: 

Led) Sample ID: 23144-07 

Lab File ID: C5835 

Date Received: 06/03/92 

Date Extracted: 06/08/92 

Date Analyzed: 07/17/92 

Dilution Factor: 1.19 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 2.3-Dibenzofuran 49 U 
496-11-7 2.3-Dihydroindene 250 
95-13-6 IH-Indene 55 
91-20-3 Naphthalene 550 B 
4565-32-6 Benzo (B) Thiophene 58 
91-2 2-5 Quinol ine 13 U 
120-72-9 IH-Indole 210 
91-57-6 2-Methvlnaphthalene 140 B 
90-12-0 1-Methvlnaphthalene 250 B 
92-52-4 Biphenvl 110 
208-96-8 Acenaphthvl ene 110 
83-32-9 Acenaphthene 330 
132-64-9 Dibenzofuran 180 
86-73-7 Fluorene 300 
132-65-0 Dibenzothiophene 40 
85-01-8 Phenanthrene 720 B 
120-12-7 Anthracene 200 
260-94-6 Acridine 81 
86-74-8 Carbazole 140 
206-44-0 Fluoranthene 710 
129-00-0 Pvrene 560 B 
56-55-3 Benzo f A) Anthracene 120 
218-01-9 Chrvsene 69 
205-99-2 Benzo (B) FluOranthene 56 R 
207-08-9 Benzo f K) Fluoranthene 26 
192-97-2 Benzo (E) Pvrene 37 
50-32-8 Benzo (A) Pvrene 71 
198-55-0 Pervlene 24 U 
193-39-5 Indeno (1.2.3-CD) Pvrene 18 J 
53-70-3 Dibenz (A, H) Anthracene 15 U 
191-24-2 Benzo (G.H. I) Pervlene 21 J 

FORM I X-2 3/90 
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"7 Rocky Mountain 
Analytical Laboratory 

l?Ensecx) 
A Coming Company 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

December 21. 1992 

Enseco - RMAL Project Number 026220 

Introduction 

Ten aqueous samples (includes QC) were received at Enseco Rocky Mountain 
Analytical Laboratory on November 11, 1992. The samples were logged in under 
RMAL project number 026220. Sample PCJ-SLP15FBD-111092 was extracted and held 
per the April 1990 QAPP. A cross reference associating the RMAL sample numbers 
to the actual field sample numbers is included. The samples were analyzed for 
low level part-per-trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Data Oualitv Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in the April, 1990 QAPP for completeness, 
precision, accuracy, representativeness and defensibility of the data. Unless 
otherwise stated below, no quality control problems or technical difficulties 
were encountered which would impact the interpretation or use of data in this 
report. 

PPT PAH 

Sample 026220-006 showed a surrogate which was outside of control limits. 
All instrument calibration, surrogate standard concentration, etc. were 
checked and found to be in control. It has been concluded that an interference 
specific to the surrogate is present which resulted in out of control 
recoveries. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax; 303/431-7171 



Enseco 
A Coming Company 

Case Narrative - RMAL #026220 
December 21, 1992 
Page Two 

Samples 026220-001,-OOOIDU, -0003, -0005, and 026220-0007, showed target 
compounds above the upper calibration range. These samples were reanalyzed at 
dilutions. Both the original and reanalysis data are reported for these 
samples. Surrogates could not be measured in samples 026220-0001DL, 
-OOOIDUDL, -0003,, -0003DL1, -0003DL2, -0005, -0005DL, and -0007 due to the 
level of dilutions performed. 

The 4800 ng/ml and the 2400 ng/ml standards had excessive saturation, 
therefore they were not used as the upper range for the 5-point calibration 
curve. Instead, the calibration curve used was, 20 ng/ml, 40 ng/ml, 240 
ng/ml, 600 ng/ml, and 1200 ng/ml. 

All samples associated with project 026220 show target compounds that do 
not meet secondary ion confirmation. In some instances a compound that does 
not meet secondary ion confirmation criteria may still be determined to be 
present in the sample after close inspection of the data by the analyst. 
Supportive data includes mass chromatograms maxima at the same scan for 
primary and secondary ions, as well as discernible quantitation interference 
with the secondary ion. These compounds are flagged with the letter (R) on 
the data sheets (Form I) as per the 1990 QAPP. 

This data package is in compliance with the terms and conditions of the 
1990 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported JDate: 
/^/Julieann L. Kramer 
^ Program Manager 

Approved bv: Date: /z - <?Z-fZ-
Mark Dymerski 
Technical Manager 



ANALYTICAL TEST REQUESTS 
for 

City of St. Louis Park 

vEnseco 
A Coming Company 

Lab ID: 
026220 

Group 
Code Analysis Description 

0001 , 0001, 
0002 , 0004, 
0006 

0001 

0003 , 0005, 
0007 

B 

Polynuclear Aromatic Hydrocarbons, SIM Low 
Level 

Prep - PAH/SIM by GC/MS Low Level 

Polynuclear Aromatic Hydrocarbons, SIM Low 
Level 

Prep - PAH/SIM by GC/MS Low Level 

Polynuclear Aromatic Hydrocarbons, SIM Low 
Level 

Prep - PAH/SIM by GC/MS Low Level 

Custom 
Test? 

N 

N 

N 

N 

N 

N 



Enseco incorporated , f _ 

lEnseco 
A Coming Company 

Qualifier Codes and Their Usage 

U = Indicates compound was analyzed for but not detected. The sample 
quantitation limit must be corrected for dilution and for percent 
moisture. For example, 10 U for phenol in water if the sample final 
volume is the protocol-specified final volume. If a 1 to 10 dilution of 
extract is necessary, the reported limit is 100 U. For a soil sample, the 
value must also be adjusted for percent moisture. 

J = Indicates an estimated value. This flag is used either when estimating a 
concentration for tentatively identified compounds where a 1:1 response is 
assumed, or when the mass spectral data indicate the presence of a 
compound that meets the identification criteria but the result is less 
than the sample quantitation limit but greater than zero. For example, if 
the sample quantitation limit is 10 ug/L, but a concentration of 3 ug/L is 
calculated, report it as 3J. The sample quantitation limit must be 
adjusted for dilution as discussed for the U flag. 

N = Indicates presumptive evidence of a compound. This flag is only used for 
tentatively identified compounds, where the identification is based on a 
mass spectral library search. It is applied to all TIC results. 

P = This flag is used for a pesticide/Aroclor target analyte when there is 
greater then 25% difference for detected concentrations between the two GC 
columns (see Form X). The lower of the two values is reported on Form I 
and flagged with a "P". 

C = This flag applies to pesticide results where the identification has been 
confirmed by GC/MS. If GC/MS confirmation was attempted but was 
unsuccessful, do not apply this flag, instead use a laboratory-defined 
flag, discussed below. 

B = This flag is used when the analyte is found in the associated blank as 
well as in the sample. It indicates possible/probable blank contamination 
and warns the data user to take appropriate action. This flag must be 
used for a TIC as well as for a positively identified target compound. 

Enseco Incorporated 
4955 Yarrow Street 
Ar. ada. Colorado 80002 
303 421 -6611 Fax: 303/431-7171 



-/ Qualifer Codes and Their Usage 
y Page Two 

E = This flag identifies compounds whose concentrations exceed the calibration 
range of the GC/MS instrument for that specific analysis. If one or more 
compounds have a response greater than full scale, except as noted in 
Exhibit D, the sample or extract must be diluted and re-anaTyze3 
accordingly to the specifications in Exhibit D. All such compounds with a 
response greater than full scale should have the concentration flagged 
with an "E" on the Form I for the original analysis. If the dilution of 
the extract causes any compounds identified in the first analysis to be 
below the calibration range in the second analysis, then the results of 
both analyses shall be reported on separate copies of Form I. The Form I 
for the diluted sample shall have the "DL" suffix appended to the sample 
number. NOTE; For total xylenes, where three isomers are quantified as 
two peaks, the calibration range of each peak should be considered 
separately, e.g., a diluted analysis is not required for total xylenes 
unless the concentration of either peak separately exceeds 200 ug/L. 

D = This flag identifies all compounds identified in an analysis at a 
secondary dilution factor. If a sample or extract is re-analyzed at a 
higher dilution factor, as in the "E" flag above, the "DL" suffix is 
appended to the sample number on the Form I for the diluted sample, and 
all concentration values reported on that Form I are flagged with the "D" 
TTag. This flag alerts data users that any discrepancies between the 
concentrations reported may be due to dilution of the sample or extract. 

A = This flag indicates that a TIC is a suspected aldol-condensation product. 

X = Other specific flags may be required to properly define the results. If 
used, they must be fully described, and such description attached to the 
Sample Data Summary Package and the SDG Narrative. Begin by using "X". 
If more than one flag is required, use "Y" and "Z" as needed. If more 
than five qualifiers are required for a sample result, use the "X" flag to 
combine several flags, as needed. For instance, the "X" flag might 
combine the "A", "B", and "D" flags for some sample. The laboratory-
defined flags are limited ̂  the letters "X", "Y", and "Z". 

R = This flag is used for polyaromatic hydrocarbons which show target 
compounds that do not meet secondary ion confirmation. In some instances a 
compound that does not meet secondary ion confirmation criteria may still 
be determined to be present in the sample after close inspection of the 
data by the analyst. Supportive data includes mass chromatograms maxima 
at the same scan for primary and secondary ions, as well as discernible 
quantitation interference with the secondary ion. 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Enseco 
A Commg Company 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

026220-0001-SA PCJ-SLP15-111092 AQUEOUS 10 NOV 92 11 NOV 92 
026220-0001-DU PCJ-SLP15D-111092 AQUEOUS 10 NOV 92 11 NOV 92 
026220-0001-FB PCJ-SLP15FB-111092 AQUEOUS 10 NOV 92 11 NOV 92 
026220-0001-FD PCJ-SLP15FBD-111092 AQUEOUS 10 NOV 92 11 NOV 92 
026220-0002-SA PCJ-SLP8-I11092 AQUEOUS 10 NOV 92 11 NOV 92 
026220-0003-SA IEV-W105-111092 AQUEOUS 10 NOV 92 11 NOV 92 
026220-0004-SA PCJ-SLP6-111092 AQUEOUS 10 NOV 92 11 NOV 92 
026220-0005-SA STP-W24-11I092 AQUEOUS 10 NOV 92 10:30 11 NOV 92 
026220-0006-SA STP-W122-111092 AQUEOUS 10 NOV 92 12:00 11 NOV 92 
026220-0007-SA STP-W412-111092 AQUEOUS 10 NOV 92 13:35 11 NOV 92 



TABLE OF CONTENTS 

FOR 

CITY OF ST. LOUIS PARK 

RMAL PROJECT# 026220 

PPT-PAH 

QC Summary 0001 

Sample Data 0016 

Standards Data 0721 

Raw QC Data 1420 

, Enseco 
A Cuming Cumpanv 



^Enseco 
CHAIN OF CUSTODY 

A Corning Company 

Q K<icky Mountain Aiialytual l.jboralory CJ Knsuco Mou 

4955 Yarrow Street 1420 East No. .It Drive 

Arvaila, CO 80002 Suite 120 

303/421-6611 EAX: 303/431-7171 I li.uston, I X 77032 

713/987-9767 FAX: 7l3/9H7-97(.'> 

SAMPLE SAFE'" CONDITIONS 
ENseCO CLIENT 

PROJECT 
'X—CIJL. -^'7' /'^roT ') 

PACKED BY 

SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY 

SAMIM INC COMPANY 

SAMPI ING Sire 

TEAM LEADER 

SEALED FOR SHIPPING BY 

SEAL NUMBER 

J - -' f 
SEAL INTACT UPON RECEIPT BY LAB 

D Yes IZl No 

SEAL NUMBER 

CONDITION OF CONTENTS 

INITIAL CONTENTS TEMP 

SAMPLING STATUS 

O Done O Continuing Until 

CONTENTS TEMPERATURE UPON RECEIPT BY LAB 

DATE TIME SAMPLE ID/DESCRIPTION SAMPLE TYPE » CONTAINERS ANALYSIS PARAMETERS REMARKS //- /•; ; ; FC'Cr -S'^/'/S ~///d>9A —O/^A- /XL PPZ 'J 

' J//DM /X/. 0 PfiX- Px?// PPZ s 

w 

sV t 

' • 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

REIINOUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DELIVERED TO SHIPPER BY 

METHOD OF SHIPMENT AIRBILL r^UMBER 

' J%T/ 

/ 
IIECEIVED FOR LAB SIGNED DATC/1IML ^ ^1 S" 

ENSCCO PROJECT NUMBER 

White - CLIENT Pink - LAB 



CHAIN OF CUSTODY 
A Corning Company 

Rocky Mounloin Analytical laboratory 
495S Yarrow Street 
Arvoda, CO 80002 
303/421-6611 FAX: 303/431-7171 

SAMPLE SAFE'" CONDITIONS 
ENSECO CLIENT 

(• / /y/ r " ^ 
PHOJECr ' 

S T /.oor^ / l7£r/?T ) 
SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY 

SAMPLING COMPANY SEALED FOR SHIPPING BY 

SEAL NUMBER 

CONDITION OF CONTENTS 

INITIAL CONTENTS TEMP. 

SAMPLING SITE SEAL NUMBER SAMPLING STATUS 

[Zj Done iZI Continuing Until 
rEAM LEADER SEAL INTACT UPON RECEIPT BY LAB. 

• Yei • No 

CONTENTS TEMPERATURE UPON RECEIPT BY LAB 

DATE TIME SAMPLE ID/DESCRIPTION SAMPLE TYPE « CONTAINERS ANALYSIS PARAMETERS REMARKS 

/. /r7-

/-'cT/r- -s'li/' / rT/) -// /^ 9"^ —o 1 FB /XL. /9/'//l£/? ypr: PPP'' prr s 

/. /r7- /VT/T -rz/? /<-/7?Z? - -olPBD fXL ta ppr PPP' PP77 . 

J^an-SCP S -P/09P -O'i'SA iXi-prxa^A' ppr P/?h' /VVT 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE 
DELIVERED TO SHIPPER BY 

TIME 

METHOD OF SHIPMENT 

RECEIVED FOR LAB 

HMSericr—(IYV AX-, 

AIRBILL NUMBER 

ENSECO PROJECT NUMBER 

'—Tr\. 
CT 

O 1 ' 

DATE/TIME 

-J I NOV 'LT 

While - CLIENT Pink - LAB 



CHAIN OF CUSTODY 
A Corning Company 

Rocky AAountoin Anolyticol loboratory 
4955 Yarrow Street 
Arvada, CO 80002 
303/421-6611 FAX: 303/431-7171 

SAMPLE SAFE'" CONDITIONS 
ENSECO CLIENT 

' 
C- , I,' 

rnojECT 

.y/' /W.C A" ( W/J/ZiT) 

PACKED BY 

SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY 

SEAL NUMBER 

CONDITION OF CONTENTS 

SAMPLING COMPANY SCALED FOR SHIPPING BY INITIAL CONTENTS TEMP 

SAMPLING SITE SEAL NUMBER SAMPLING STATUS 

[U Done [D Continuing Until 
TEAM IFADCR SEAL INTACT UPON RECEIPT BY LAB. 

n Ye$ D No 

CONTENTS TEMPERATURE UPON RECEIPT BY LAB 

DATE TIME SAMPLE ID/DESCRIPTION SAMPLE TYPE « CONTAINERS ANALYSIS PARAMETERS REMARKS 

T ~ K'/OS - ///O 9SL — / J'Z Q ppr PP.V P/Y/ 

Pco-SLPO> - mnJx -O45A Pxi. PPTT 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DEUVERED TO SHIPPER BY 

METHOD OF SHIPMENT 

RECEIVED FOR LAB 

g:NSe-g<3— 
ENSECO PROJECT NUMBER 

AIRBILL NUMBER 

DATE/TIME 

li A/c.\) q-z 

While - CLIENT Pink - LAB 



CHAIN OF CUSTODY 

^Enseco 
A Corning Company 

D Rocky Mountain Analytical Laboratory D tnseco I Ion. 
4955 Yarrow Street 1420 Last North licit Urive 
Arvada, CO 80002 Suite 120 
303/421-6611 FAX; 303/431-7171 I louston, TX 77032 

71.3/987-9767 FAX: 7t.3/9H7-47(.'l 

SAMPLE SAFE'" CONDITIONS 
ENSECqCI ENE ^ , SEAL NUMBER 

__ — 

SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY 

SAMPLING COMPANY 

{V.<zehK<\ 
SAMPIINGSITE I CZJ 

15. /rx, c k , K. 

SEALED FOR SHIPPING BY 

CONDITION OF CONTENTS 

Pa<ke^ t u\^-lc 
INITIAL CONTENT S TEMP 

°C 
SEAL NUMBER 

TEAM I.CADl.n 

r^Cr-
SEAL INTACT UPON RECEIPT BY LAB 

CD Ye» CD No 

SAMPLING STATUS 

CD Done CD Continuing Until 
CONTENTS TEMPERATURE UPON RECEIPT BY LAB 

DATE TIME SAMPLE ID/DESCRIPTION SAMPLE TYPE H CONTAINERS ANALYSIS PARAMETERS REMARKS 

3TP 'w^'-l 'lllO-'iX — 05- KaO PcT-Wfl fex 7r-
3is 

n-to-M O-.oo STP-U/|?3I-/1I<5>-9J PPT-h/m m S' 
' ^ n 

iNoAX /^•.35- s-VT-W4ii - ilio9i- l^d-o c m-M- f^pvy-^ 

CUSTODY TRANSFERS PRIOR TO SHIPPING 

REIINQUISIIED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 

rk>\./H% 

SHIPPING DETAILS 

DELIVERED JO SHIPPER BY. . 

METHOD OF SHIPMENT 

RECEIVED FOR LAB 

EMScXcr— flyvjAC 

AIRBILL NUMBER 

ENSECO PROJECT NUMBER 
fl /\iovi ' 

O 
•v., 

ENS-4DII While > CLIENT Pink - LAB 



IX 
ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

Name: ENSECO 

Lab Code: ENSECO Case No.: 26220 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/mL) ML 

Level: ^ (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Contract: 

SAS No.: 
IEV-W105-111092 

SDG No.: 

Lab Sample ID: 26220-03 

Lab File ID: C6912 

Date Received: 11/11/92 

Date Extracted: 11/13/92 

Date Analyzed: 12/04/92 

Dilution Factor: 1.19 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 2 , 3-Dibenzofuran 53 
496-11-7 2.3-Dihvdroindene 750 B 
95-13-6 IH-Indene 320 
91-20-3 Naohthal ene 1600 BERT 
4565-32-6 Benzo (B) Thiophene 360 
91-22-5 Quinoline 13 U 
120-72-9 IH-Indole 2900 ERT 
91-57-6 2-MethvlnaDhthalene 420 B 
90-12-0 l-Methvlnaphthalene 400 
92-52-4 Biohenvl 140 
208-96-8 Acenaphthvlene 130 
83-32-9 Acenaohthene 420 
132-64-9 Dibenzofuran 200 
86-73-7 Fluorene 230 
132-65-0 Dibenzothiophene 22 R 
85-01-8 Phenanthr ene 290 B 
120-12-7 Anthracene 66 
260-94-6 Acridine 220 
86-74-8 Carbazole 160 
206-44-0 Fluoranthene 150 B 
129-00-0 Pvrene 130 B 
56-55-3 Benzol A) Anthracene 11 J 
218-01-9 Chrvsene 10 J 
205-99-2 Benzo (Bi Fluoranthene 24 U 
207-08-9 Benzo (K^ Fluoranthene 21 U 
192-97-2 Benzo(E) Pyrene 18 U 
50-32-8 Benzo (A) Pvrene 21 U 
198-55-0 Pervlene 24 U 
193-39-5 Indeno f 1.2.3-CD) Pvrene 20 U 
53-70-3 DibenzfA.H) Anthracene 15 U 
191-24-2 Benzo(G,H. I) Pervlene 26 U 

FORM I X-7 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

i. Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 26220 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/mL) ML 

Level: * (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

SAMPLE NO. 

IEV-W105-111092 
SDG No.: 

Lab Sample ID: 26220-03DL1 

Lab File ID: C6921 

Date Received: 11/11/92 

Date Extracted: 11/13/92 

Date Analyzed: 12/05/92 

Dilution Factor: 11.9 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 
496-11-7 
95-13-6 
91-20-3 
4565-32-6 
91-22-5 
120-72-9 
91-57- 6 
90-12-0 
92-52- 4 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
132-65-0 
85-01- 8 
120-12-7 
260-94-6 
86-74- 8 
206-44- 0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08- 9 
192-97- 2 
50-32-8 
198-55-0 
193-39- 5 
53-70-3 
191-24-2 

2,3-Dibenzofuran 
2,3-Dihydroindene 
IH-Indene 
Naphthalene 
Benzo (B) Thiophene_ 
Quinoline^ ^ 
IH-Indole 
2-Methy1naphtha1ene_ 
1-Methy1naphtha1ene~ 
Biphenyl_ 
Acenaphthylene 
Acenaphthene ] 
Dibenzofuran 
Fluorene 
Dibenzothiophene_ 
Phenanthr ene ^ 
Anthracene 
Acridine 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(A)Anthracene_ 
Chrysene_ 
Benzo(B)Fluoranthene_ 
Benzo(K)Fluoranthene" 
Benzo (E) Pyrene ^ 
Benzo(A)Pyrene 
Perylene_ 
Indeno(1,2,3-CD)Pyrene_ 
Dibenz (A,H) Anthracene_[| 
Benzo(G,H,I)Perylene 

Q 

490 U 
690 BD 
280 D 
3700 BD 
350 D 
130 U 

23000 DET 
390 BD 
390 D 
130 DJ 
120 DJ 
420 D 
180 D 
210 D 
100 U 
290 BD 
100 U 
200 DJ 
140 DJ 
130 BDJ 
110 BDJ 
240 U 
260 U 
240 U 
210 U 
180 U 
210 U 
240 U 
200 U 
150 U 
260 U 

FORM I X-8 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

J- Name: ENSECO 

Lab Code: ENSECO Case No.: 26220 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Contract: 

SAS No.: 
IEV-W105-111092 

SDG No.: 

Lab Sample ID: 26220-03DL2 

Lab File ID: C6961 

Date Received: 11/11/92 

Date Extracted: 11/13/92 

Date Analyzed: 12/10/92 

Dilution Factor: 119.0 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 2 . 3-Dibenzofuran 4900 U 
496-11-7 2.3-Dihvdroindene 1300 u 
95-13-6 IH-Indene 860 u 
91-20-3 Nanhtha 1 ene 3900 BDJ 
4565-32-6 Benzo (B) Thiophene 860 U 
91 - 2 2 - 5 Quinol ine 1300 U 
120-72-9 IH-Indole 27000 D 
91-57-6 2-Methvlnaohthalene 860 U 
90-12-0 l-Methvlnaphthalene 1500 U 
92-52-4 Biohenvl 4000 U 
2 08 -9 6-8 Acenaphthvl ene 1300 U 
83-32-9 Acenaphthene 1200 U 
132-64-9 Dibenzofuran 950 U 
86-73-7 Fluorene 950 U 
132-65-0 Dibenzothiophene 1000 U 
85-01-8 Phenanthrene 1200 U 
120-12-7 Anthracene 1000 U 
260-94-6 Acridine 2700 U 
86-74-8 Carbazole 1800 U 
206-44-0 Fluoranthene 1300 u 
129-00-0 Pvrene 1300 u 
56-55-3 Benzo f A) Anthracene 2400 u 
218-01-9 Chrvsene 2600 u 
205-99-2 Benzo ̂B) Fluoranthene 2400 u 
207-08-9 Benzo (K) Fluoranthene 2100 u 
192-97-2 Benzo fE) Pvrene 1800 u 
50-32-8 Benzo (A) Pyrene 2100 u 
198-55-0 Pervlene 2400 u 
193-39-5 Indenori. 2.3-CD) Pvrene 2000 u 
53-70-3 Dibenz (A, H) Anthracene 1500 u 
191-24-2 Benzo (G.H.I) Pervlene 2600 u 

FORM I X-9 3/90 



PHENOLICS MONITORING 



Rocky Mountain 
Anaivtical Laboratory 

l^EnsecD 
A Coming Company 

January 13, 1993 

Mr. James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr Grube: 

Enclosed is the ppb phenol report for eleven aqueous samples, including 
matrix QC, received at Enseco-Rocky Mountain Analytical laboratory on December 
01, 1992. 

Please call if you have any questions. 

Sincerely, 

C9' 
Kathryn K. Okonzak 
Program Manager 

KKO/JLK 
Enclosures 

RMAL #025522 

Reviewed by: 

Julie Kramer 
Program Manager 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303 421-6611 Fax: 303/431-7171 



U. S. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

000001 

Lab Name: ROCKY MOUNTAIN ANALYTICAL Contract: City of St. Louis Park 

Lab Code: ENSECO Case No.: 26522 SAS No.: N/A SDG No.: N/A 

SOW No.: 3/90 

EPA Sample No. 
PCJ-SLP4TP-120192 
STP-W410TP-120192 
DPV-W420TP- 120192 
DPV-W421TP-120192 
DPV-W422TP-120192 
DPV-W422TPD-120192 
DPV-W422TPFB-120192 
DPV-W422TPFBD-120192 
DPV-W422TPMS-120192 
IGV-W105PT-120192 

Lab Sample ID 
26522-01 
26522-02 
26522-03 
26522-04 
26522-05 
26522-05DU 
26522-05FB 
26522-05FBD 
26522-05MS 
26522-06 

Parameters 

PHENOL 

Method No. 

420.1 

Detection Limits 

5 ug/L 

Source 

1 

Comments: 
SIX WATER SAMPLES FOR PHENOL ANALYSIS. 
RMAL QC#026522 

Sources: 
l="Methods for the Chemical Analysis of Water and Wastes", USEPA-EMSL, 

Cinci nnati . 

Release of the data contained in this hardcopy data package has been 
authorized by the Laboratory Manager or the Manager's designee, as 
verified by the following signature. 

Si gnature: 

Date: 

Name: 

T l/lS/^3 Title: frc^grnfrj ef 

COVER PAGE - IN ILM02.1 



000002 

jEnseco 
A Coming Company 

RESULT QUALIFIERS 

C - Concentration Qualifier: 

Enter a "3" if the reported value is less than the Contract 
Required Detection Limit (CRDL) but greater than the Instrument 
Detection Limit (IDL) . If the analyte was analyzed for but not 
detected, a "U" must be entered. 

Q - Quality Control Qualifiers; 

E - The reported value is estimated because of the presence of 
interference. An explanatory note must be included under 
Comments on the cover Page (if the problem applies to all 
samples) or on the specific FORM I-IN (if it is an isolated 
problem). 

M - Duplicate injection precision not met. 

N - Spiked sample recovery not within control limits. 

S - The reported value was determined by the Method of Standard 
Additions (MSA). 

W - Post-digestion spike for Furnace AA analysis is out of control 
limits (85-115%), while sample absorbance is less than 50% of 
spike absorbance. 

* - Duplicate analysis not within control limits. 

+ - Correlation coefficient for the MSA is less than 0.995. 

Entering "S", "W", or is mutually exclusive. No combination 
of these qualifiers can appear in the same field for an analyte-

M - Method Qualifier; 

"P" for ICP 
"A" for Flame AA 
"F" for Furnace AA 
"CV" for Manual Cold Vapor AA 
"AV" for Automated Cold Vapor AA 
"AS" for Semi-Automated Spectrophotometric 
"C" for Manual Spectrophotometric 
"T" for Titrimetric 
"NR" if the analyte is not required to be analyzed 

B-20 



U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE0IQ)0010 

IGV-W105PT-120I92 

Lab Name: ROCKY MOUNTAIN ANALYTICAL Contract: City of St. Louis Park 

Lab Code: ENSECO Case No.: 26522 SAS No.: N/A SDG No.: N/A 

Matrix (soil/water): WATER 

Level (1ow/med): LOW 

% Sol ids: 0.0 

Lab Sample ID: 26522-06 

Date Received: 12/02/92 

Concentration Units: ug/L 

Analyte Concentrati on C Q M 

Phenol 13.7 

Color Before: colorless Clarity Before: clear 

Color After: Clarity After: 

Texture: 

Arti facts: 

Comments: 

FORM I - IN ILM02.I 



RAP SECTION 6.1.4. MONITORING 

CONFIRMATION MONITORING 



Rocky Mountain 
Analytical Laboratory 

^Enseco 
A Coming Company 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

February 08, 1993 

Enseco - RMAL Project Number 027112 

Introduction 

Six aqueous samples (includes QC) were received at Enseco Rocky Mountain 
Analytical Laboratory on January 12, 1993. The samples were logged in under 
RMAL project number 027112. Sample 1GV-W105FBD-011193 was extracted and held 
per the April 1990 QAPP. A cross reference associating the RMAL sample numbers 
to the actual field sample numbers is included. The samples were analyzed for 
low level part-per-trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in the April, 1990 QAPP for completeness, 
precision, accuracy, representativeness and defensibility of the data. Unless 
otherwise stated below, no quality control problems or technical difficulties 
were encountered which would impact the interpretation or use of data in this 
report. 

PPT PAH 

There were some compound recoveries and % RPDs that were outside of the 
specified matrix spike control limits due to an interference present in the 
sample. These recoveries are listed on the enclosed Forms 3C. Despite some 
low recoveries, the MS/MSD requirements, as specified in section 11.1.3 of the 
QAPP, were met and no further action was taken. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



"S'Enseco 
A Coming Company 

Case Narrative - RMAL #027112 
February 08, 1993 
Page Two 

Samples 027112-0001 showed target compounds above the upper calibration 
range. The sample, and its associated duplicate, matrix spike and matrix spike 
duplicate, were reanalyzed at a 1:4 dilution. Both the original and 
reanalysis data are reported. 

The 4800 ng/ml and the 2400 ng/ml standards had excessive saturation, 
therefore they were not used as the upper range for the 5-point calibration 
curve. Instead, the calibration curve used was, 20 ng/ml, 40 ng/ml, 240 
ng/ml, 600 ng/ml, and 1200 ng/ml. 

Sample 027112-001 showed target compounds that do not meet secondary ion 
confirmation. In some instances a compound that does not meet secondary ion 
confirmation criteria may still be determined to be present in the sample 
after close inspection of the data by the analyst. Supportive data includes 
mass chromatograms maxima at the same scan for primary and secondary ions, as 
well as discernible quantitation interference with the secondary ion. These 
compounds are flagged with the letter (R) on the data sheets (Form I) as per 
the 1990 QAPP. 

This data package is in compliance with the terms and conditions of the 
1990 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported Date: /??3 
^^/ Julie^^. Kfaniei/ 
Qy Progpd^anager 

Date:_</7/l£ /y A 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

^iEnseco 
A Coming Company 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

027112-0001-SA IGV-W105-0I1193 AQUEOUS 11 JAN 93 12 JAN 93 
027I12-0001-DU IGV-W105D-0I1193 AQUEOUS 11 JAN 93 12 JAN 93 
027112-0001-FB IGV-W105FB-011193 AQUEOUS 11 JAN 93 12 JAN 93 
027I12-000I-FD IGV-WI05FBD-0I1193 AQUEOUS 11 JAN 93 12 JAN 93 
027I12-0001-MS IGV-W105MS-011193 AQUEOUS 11 JAN 93 12 JAN 93 
027112-0001-SD IGV-WI05MSD-0I1193 AQUEOUS 11 JAN 93 12 JAN 93 



ANALYTICAL TEST REQUESTS 
for 

City of St. Louis Park 

l^Enseco 
A Coming Company 

Lab ID: 
027112 

0001 

Group 
Code Analysis Description 

0001 , 0001 Polynuclear Aromatic Hydrocarbons, SIM Low 
Level 

Prep - PAH/SIM by GC/MS Low Level 

B Prep - PAH/SIM by GC/MS Low Level 

Custom 
Test? 

N 

N 

N 



Enseco Incorporated 

%^Enseco 
A Coming Company 

Qualifier Codes and Their Usage 

U = Indicates compound was analyzed for but not detected. The sample 
quantitation limit must be corrected for dilution and for percent 
moisture. For example, 10 U for phenol in water if the sample final 
volume is the protocol-specified final volume. If a 1 to 10 dilution of 
extract is necessary, the reported limit is 100 U. For a soil sample, the 
value must also be adjusted for percent moisture. 

J = Indicates an estimated value. This flag is used either when estimating a 
concentration for tentatively identified compounds where a 1:1 response is 
assumed, or when the mass spectral data indicate the presence of a 
compound that meets the identification criteria but the result is less 
than the sample quantitation limit but greater than zero. For example, if 
the sample quantitation limit is 10 ug/L, but a concentration of 3 ug/L is 
calculated, report it as 3J. The sample quantitation limit must be 
adjusted for dilution as discussed for the U flag. 

N = Indicates presumptive evidence of a compound. This flag is only used for 
tentatively identified compounds, where the identification is based on a 
mass spectral library search. It is applied to all TIC results. 

P = This flag is used for a pesticide/Aroclor target analyte when there is 
greater then 25% difference for detected concentrations between the two GC 
columns (see Form X). The lower of the two values is reported on Form I 
and flagged with a "P". 

C = This flag applies to pesticide results where the identification has been 
confirmed by GC/MS. If GC/MS confirmation was attempted but was 
unsuccessful, do not apply this flag, instead use a laboratory-defined 
flag, discussed below. 

B = This flag is used when the analyte is found in the associated blank as 
well as in the sample. It indicates possible/probable blank contamination 
and warns the data user to take appropriate action. This flag must be 
used for a TIC as well as for a positively identified target compound. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



Qualifer Codes and Their Usage 
Page Two 

E = This flag identifies compounds whose concentrations exceed the calibration 
range of the 6C/MS instrument for that specific analysis. If one or more 
compounds have a response greater than full scale, except ̂  noted in 
Exhibit D, the sample or extract must be diluted and re-analyzed 
accordingly to the specifications in Exhibit D. All such compounds with a 
response greater than full scale should have the concentration flagged 
with an "E" on the Form I for the original analysis. If the dilution of 
the extract causes any compounds identified in the first analysis to be 
below the calibration range in the second analysis, then the results of 
both analyses shall be reported on separate copies of Form I. The Form I 
for the diluted sample shall have the "DL" suffix appended to the sample 
number. NOTE: For total xylenes, where three isomers are quantified as 
two peaks, the calibration range of each peak should be considered 
separately, e.g., a diluted analysis is not required for total xylenes 
unless the concentration of either peak separately exceeds 200 ug/L. 

D = This flag identifies all compounds identified in an analysis at a 
secondary dilution factor. If a sample or extract is re-analyzed at a 
higher dilution factor, as in the "E" flag above, the "DL" suffix is 
appended to the sample number on the Form I for the diluted sample, and 
all concentration values reported on that Form I are flagged with the "D" 
flag. This flag alerts data users that any discrepancies between the 
concentrations reported may be due to dilution of the sample or extract. 

A = This flag indicates that a TIC is a suspected aldol-condensation product. 

X = Other specific flags may be required to properly define the results. If 
used, they must be fully described, and such description attached to the 
Sample Data Summary Package and the SDG Narrative. Begin by using "X". 
If more than one flag is required, use "Y" and "Z" as needed. If more 
than five qualifiers are required for a sample result, use the "X" flag to 
combine several flags, as needed. For instance, the "X" flag might 
combine the "A", "B", and "D" flags for some sample. The laboratory-
defined flags are limited the letters "X", "Y", and "Z". 

R = This flag is used for polyaromatic hydrocarbons which show target 
compounds that do not meet secondary ion confirmation. In some instances a 
compound that does not meet secondary ion confirmation criteria may still 
be determined to be present in the sample after close inspection of the 
data by the analyst. Supportive data includes mass chromatograms maxima 
at the same scan for primary and secondary ions, as well as discernible 
quantitation interference with the secondary ion. 



^Enseco 
CHAIN OF CUSTODY 

A Coming Company 

• Rocky Mountain Analytical Laboratory • Enseco Hous 
4955 Yarrow Street 1420 East Norlii oelt Drive 
Arvada, CO 80002 Suite 120 . 
303/421 -6611 FAX: 303/431 -7171 Houston, TX 77032 

713/987-9767 FAX: 713/987-9769 

SAMPLE SAFE'" CONDITIONS 
ENSECO CLIENT SEAL NUMBER 

SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY CONDITION OF CONTENTS 

SAMPLING COMPANY SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

SAMPUNG SITE SEAL NUMBER SAMPUNG STATUS 

in Done n Continuing Until 
TEAM LEADER SEAL INTACT UPON RECEIPT BY LAB. 

O Yes CI No 

CONTENTS TEMPERATURE UPON RECEIPT BY LAB. 

"C 

DATE TIME SAMPLE ID/DESCRIPTION SAMPLE TYPE » CONTAINERS ANALYSIS PARAMETERS REMARKS 

/-// - 9 J -1J /OS - r>/ // 9-J AVV; sm'-SA' 

/-//• ?-J' LJI OS n // 73 011>0 IXl /vr /^/'X PJ~ 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DELIVERED TO SHIPPER BY 

METHOD OF SHIPMENT 

/O V 
AIRBILL NUMBER 

RECEIVED FOR LAB SIGNED DATE/TIME 

(TA-SC'CO - A f- /i .L . i^-2 (Z JAKI 
ENSECO PROJECT NUMBER / 

'Z,XIIX 
White - CLIENT Pink - LAB 

•-?/:-



^Enseco 
CHAIN OF CUSTODY 

A Coming Company 

D Rocky Mountain Analytical Laboratory O Enseco Hous' 
4955 Yarrow Street 1420 Bast Noi L Drive 
Arvada, CO 80002 Suite 120 
303/421-6611 FAX: 303/431-7171 Houston, TX 77032 

713/987-9767 FAX: 713/987-9769 

ENSECO CLIENT 

sl~ /-oc'fs /y.•<:/:' 
PACKED BY 

.9" 
SEAL NUMBER 

PROJECT 7 SFAI INTACT UPON RECEIPT BY SAMPLING COMPANY CONDITION OF CONTENTS 

SAMPLING COMPANY SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

SAMPLE SAFE'" CONDITIONS 

SAMPLING SITE SEAL NUMBER SAMPLING STATUS 

O Done CH Continuing Until 

TEAM LEADER 

y-y 
SEAL INTACT UPON RECEIPT BY LAB. 

• Yes • No 

CONTENTS TEMPERATURE UPON RECEIPT BY LAB. 

DATE TIME SAMPLE ID/DESCRIPTION SAMPLE TYPE H CONTAINERS ANALYSIS PARAMETERS REMARKS 

l'ff-73 2yi' - J7/C6 y/ ':'s A/-/? >' r; MU ̂  6 ryo py// y/z 75-

S- WD 3 i /y/ Co PPZ pyp PPZ 7S 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DELIVERED TO SHIPPER BY 

METHOD OF SHIPMENT AIRBILL NUMBER 

RECEIVED FOR LAB 

r.. 0.116 
:NSECO PROJECT NUMBER ^ 

DATE/TIME 

(z TAr-l^s 

White - CLIENT Pink - LAB 



CHAIN OF CUSTODY 
A Coming Company 

O Uocky Mountain Analytical Laboratory D Enseco Hour 
4955 Yarrow Street 1420 East No it Drive 
Arvada, CO 80002 Suite 120 
303/421-6611 FAX: 303/431-7171 Houston, TX 77032 

713/987-9767 FAX: 713/987-9769 

SAMPLE SAFE'" CONDITIONS 
ENSECO CLIENT SEAL NUMBER 

SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY CONDITION OF CONTENTS 

SAMPLING COMPANY 

J79A'<^ 
SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

SAMPLING SITE SEAL NUMBER SAMPLING STATUS 

[H Done O Continuing Until 

TEAM LEADER SEAL INTACT UPON RECEIPT BY LAB. 

• Yes • No 

CONTENTS TEMPERATURE UPON RECEIPT BY LAB. 

°c 
DATE TIME SAMPLE ID/DESCRIPTION SAMPLE TYPE II CONTAINERS ANALYSIS PARAMETERS REMARKS 

:ruIAS rs - c / //n (v ^ DCL (x> PPO p/}// ppz ys-
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 

Lab Code: ENSECO Case No.: 27112 SAS No.: 

EPA SAMPLE NO. 

27112-01 

IGV-W105-011193 
SDG No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 27112-01 

Lab File ID: C7194 

Date Received: 01/12/93 

Date Extracted: 01/12/93 

Date Analyzed: 01/19/93 

Dilution Factor: 0.119 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 
496-11-7 
95-13-6 
91-20-3 

4565-32-6 
91-22-5 
120-72-9 
91-57-6 
90-12-0 
92-52-4 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
132-65-0 
85-01-8 
120-12-7 
260-94-6 
86-74-8 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
192-97-2 
50-32-8 
198-55-0 
193-39-5 
53-70-3 
191-24-2 

2,3-Benzofuran 
2,3-Di hydroi ndene' 
IH- Indene ' 
Naphthalene 
Benzo(B)Thiophene 
Q u i n 01 i n e ' 
IH-Indole ; 
2-Methylnaphthal ene_ 
1-Methylnaphthal ene| 
Bi phenyl ' 
Acenaphthylene 
Acenaphthene 
Di benzofuran ' 
F1uorene 
Di benzothi ophene] 
Phenanthrene | 
Anthracene 
Acridi ne ' 
Carbazole 
F1uoranthene 
Pyrene_ 
Benzo(A)Anthracene 
Chrysene 
Benzo(B)Fluoranthene 
Benzo(K)F1uoranthene 
Benzo(E)Pyrene ~ 
Benzo(A)Pyrene 
Perylene 
Indeno{l,2,3-CD)Pyrene 
Di benz(A,H)Anthracene 
Benzo{G,H,I)Perylene ~ 

1.9 
160 
19 

120 
43 
3.5 
7.9 

67 
63 
52 
48 
160 
87 
120 
20 
160 
68 
31 
71 
160 
150 
19 
11 
1.8 
2.2 
1.8 
1.2 
2.4 
2.0 
1.5 
2.0 

OR 
E 

BRT 

R 

BERT 

BERT 
BERT 
R 

J 
U 
U 
J 
U 
U 
U 
J 

FORM I SV-1 3/90 



EPA SAMPLE NO. IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 
IGV-W105-011193 

Lab Code: ENSECO Case No.: 27112 SAS No.: SDG No.: 

27112-OlDL 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/ml) ML 

Level: (1ow/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 27112-OlDL 

Lab File ID: C7214 

Date Received: 01/12/93 

Date Extracted: 01/12/93 

Date Analyzed: 01/21/93 

Dilution Factor: 0.476 

CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 19 U 
496-11-7 2,3-Di hydroi ndene 210 
95-13-6 IN-Indene 23 
91-20-3 Naphthalene 180 B 

4565-32-6 Benzo(B)Thiophene 48 
91-22-5 Qui noli ne 5.3 U 
120-72-9 IH-Indole 5.1 J 
91-57-6 2-Methyl naphthal ene ^ 63 
90-12-0 l-Methvlnaphthalene 65 
92-52-4 Bi phenyl 51 
208-96-8 Acenaphthylene 37 
83-32-9 Acenaphthene 160 
132-64-9 Di benzofuran 85 
86-73-7 F1uorene 110 
132-65-0 Di benzothi ophene 17 
85-01-8 Phenanthrene 220 B 
120-12-7 Anthracene 47 
260-94-6 Acridine 19 
86-74-8 Carbazole 47 
206-44-0 F1uoranthene 230 B 
129-00-0 Pvrene 180 B 
56-55-3 Benzo(A)Anthracene 22 R 

218-01-9 Chrysene 16 
U 205-99-2 BenzoIBlFluoranthene 9.5 U 

207-08-9 BenzoIKlFluoranthene 8.8 U 
192-97-2 Benzo(E)Pyrene 7.2 U 
50-32-8 Benzo(A)Pyrene 8.8 u 
198-55-0 Perylene 9.5 u 
193-39-5 I nden0(1,2,3-CD)Pyrene 8.0 u 
53-70-3 Dibenz(A,H)Anthracene 6.1 u 
191-24-2 Benzo(6,H,I)Perylene 11 u 

FORM I SV-1 3/90 



EPA SAMPLE NO. IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 
IGV-W105D-011193 

Lab Code: ENSECO Case No.: 27112 SAS No.: SDG No.: 

27112-OlDU 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/m1) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 27112-OlDU 

Lab File ID: C7195 

Date Received: 01/12/93 

Date Extracted: 01/12/93 

Date Analyzed: 01/19/93 

Dilution Factor: 0.119 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6--- 2,3-8enzofuran 2.2 JR 
496-11-7--- 2,3 -Di hydroi ndene 180 E 
95-13-6--- IH-lndene 21 
91-20-3--- Naphthalene 130 BRT 

4565-32-6 8enzo(8)Thiophene 44 
91-22-5 Qui noli ne 5.6 R 
120-72-9 IH-lndole 8.4 
91-57-6 2-Methylnaphthalene J* 66 
90-12-0 1-Methylnaphthalene 61 
92-52-4 8i phenyl 50 
208-96-8 Acenaphthylene 47 
83-32-9 Acenaphthene 160 E 
132-64-9 Di benzofuran 85 
86-73-7 F1uorene 110 
132-65-0 Di benzothi ophene 19 R 
85-01-8 Phenanthrene 160 BERT 
120-12-7 Anthracene 68 
260-94-6 Acridi ne 30 
86-74-8 Carbazole 67 
206-44-0 F1uoranthene 170 BERT 
129-00-0 Pyrene 150 BERT 
56-55-3 BenzolAlAnthracene 14 R 

218-01-9 Chrysene 9.8 
205-99-2 8enzo(8)Fluoranthene 2.4 
207-08-9 Benzo(K)Fluoranthene 1.0 JR 
192-97-2 8enzo(E)Pyrene 1.8 U 
50-32-8 Benzo(A)Pyrene 1.4 J 
198-55-0 Perylene 2.4 U 
193-39-5 lndeno{l,2,3-CD)Pyrene 2.0 U 
53-70-3 Dibenz(A,H)Anthracene 1.5 U 
191-24-2 8enzo(G,H,l)Perylene 1.4 J 

FORM I SV-1 3/90 



EPA SAMPLE NO. IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 
IGV-W105D-011193 

Lab Code: ENSECO Case No.: 27112 SAS No.: SDG No.: 

27112-OlDUDL 

Matrix: (soil/water) WATER 

Sample wt/vol : 4200 (g/ml) ML 

Level: {1ow/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 27112-OlDUDL 

Lab File ID: C7203 

Date Received: 01/12/93 

Date Extracted: 01/12/93 

Date Analyzed: 01/19/93 

Dilution Factor: 0.476 

CONCENTRATION UNITS: NG/L 

271-89-6--- 2,3-Benzofuran 19 U 
496-11-7--- 2,3-Di hydroi ndene 160 
95-13-6--- IH-Indene 19 
91-20-3--- Naphthalene 160 B 

4565-32-6 Benzo(B)Thi ophene 39 
91-22-5 Qui noli ne 5.3 U 
120-72-9 IH-Indole 5.5 J 
91-57-6 2-MethylnapHthalene 57 
90-12-0 1-Methylnaphthalene 54 
92-52-4 Bi phenyl 44 
208-96-8 Acenaphthylene 37 
83-32-9 Acenaphthene 140 
132-64-9 Di benzofuran 72 
86-73-7 F1uorene 95 
132-65-0--- Dibenzothiophene 13 
85-01-8 Phenanthrene 170 B 
120-12-7 Anthracene 45 
260-94-6 Acridine 20 R 
86-74-8 
206-44-0 

Carbazole 
F1uoranthene 

43 
180 B 

129-00-0 
56-55-3 

Pyrene 
Benzo(A)Anthracene 

140 
14 

B 

218-01-9 Chrysene 9.5 J 
205-99-2 Benzo(B)Fluoranthene 9.5 U 
207-08-9 Benzo(K)Fluoranthene 8.8 U 
192-97-2 Benzo(E)Pyrene 7.2 U 
50-32-8 Benzo(A)Pyrene 8.8 U 
198-55-0 Perylene 9.5 U 
193-39-5 Inden0(1,2,3-CD)Pyrene 8.0 U 
53-70-3 Di benz(A,H)Anthracene 6.1 U 
191-24-2 Benzo(G,H,I)Perylene 11 U 

FORM I SV-1 3/90 



EPA SAMPLE NO. IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 
IGV-W105FB-011193 

Lab Code: ENSECO Case No.: 27112 SAS No.: SDG No.: 

27112-OlFB 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/ml) ML 

Level: (1ow/med) LOU 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 27112-OlFB 

Lab File ID: C7I99 

Date Received: 01/12/93 

Date Extracted: 01/13/93 

Date Analyzed: 01/19/93 

Dilution Factor: 0.119 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 4.9 U 
496-11-7 2,3-Dihydroindene 1.3 U 
95-13-6 IH- Indene 0.9 u 
91-20-3 Naphthalene 3.4 BJ 

4565-32-6 Benzo(B)Thiophene 0.9 U 
91-22-5 Qui noli ne 1.6 R 
120-72-9 IH-Indole m 2.4 U 
91-57-6 2-Methylnaphthalene j' 

• 

3.1 B 
90-12-0 1-Methylnaphthalene 1.1 JR 
92-52-4 Bi phenyl 4.1 U 
208-96-8 AcenaphthyTene 1.3 U 
83-32-9 Acenaphthene 1.2 U 
132-64-9 Di benzofuran 1.0 U 
86-73-7 F1uorene 1.0 U 
132-65-0 Di benzothi ophene 1.0 U 
85-01-8 Phenanthrene 2.6 B 
120-12-7 Anthracene 1.0 U 
260-94-6 Acridine 2.8 U 
86-74-8 Carbazole 1.8 U 
206-44-0 F1uoranthene 1.2 J 
129-00-0 Pyrene 1.4 
56-55-3 Benzo(A)Anthracene 2.4 U 

218-01-9 Chrysene 2.7 U 
205-99-2 Benzo(B)Fluoranthene 2.4 u 
207-08-9 Benzo(K)Fluoranthene 2.2 U 
192-97-2 Benzo(E)Pyrene 1.8 U 
50-32-8 Benzo(A)Pyrene 2.2 U 
198-55-0 Perylene 2.4 u 
193-39-5 lndeno(l,2,3-CD)Pyrene 2.0 u 
53-70-3 Dibenz(A,H)Anthracene 1.5 u 
191-24-2 Benzo(G,H, DPerylene 2.7 u 

FORM 1 SV-1 3/90 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 

Lab Code: ENSECO Case No.: 27112 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (1ow/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO 

BLKOl 

SDG No.: 

Lab Sample ID: BL011293 

Lab File ID: C7201 

Date Received: 

Date Extracted: 01/12/93 

Date Analyzed: 01/19/93 

Dilution Factor: 0.125 

CAS NO. 
CONCENTRATION 

COMPOUND 
1 UNITS: NG/L 

Q 

271-89-6--- 2,3-Benzofuran 5.1 U 
496-11-7--- 2,3-Dihydroindene 1.4 u 
95-13-6--- IH-Indene 0.9 u 
91-20-3--- Naphthalene 1.1 J 

4565-32-6--- Benzo(B)Thiophene 0.9 u 
91-22-5--- Qui noli ne 1.4 u 
120-72-9--- IH-lndole 2.5 u 
91-57-6--- 2-Methylnaphthalene 0.9 u 
90-12-0--- 1-Methylnaphthalene 1.6 u 
92-52-4--- Bi phenyl 4.3 u 
208-96-8--- Acenaphthylene 1.4 u 
83-32-9--- Acenaphthene 1.3 u 
132-64-9--- Di benzofuran 1.0 u 
86-73-7--- F1uorene 1.0 u 
132-65-0--- Di benzothi ophene 1.1 u 
85-01-8--- Phenanthrene 2.7 
120-12-7--- Anthracene 1.1 u 
260-94-6--- Acridine 2.9 u 
86-74-8--- Carbazole 1.9 u 
206-44-0--- F1uoranthene 1.3 J 
129-00-0--- Pyrene 1.4 
56-55-3--- Benzo(A)Anthracene 2.5 u 

218-01-9--- Chrysene 2.8 u 
205-99-2--- Benzo{B)FTuoranthene 2.5 u 
207-08-9--- Benzo(K)Fluoranthene 2.3 u 
192-97-2--- Benzo(E)Pyrene 1.9 u 
50-32-8--- Benzo(A)Pyrene 2.3 u 
198-55-0--- Perylene 2.5 u 
193-39-5--- lndeno(l,2,3-CD)Pyrene 2.1 u 
53-70-3--- Di benz(A,H)Anthracene 1.6 u 
191-24-2--- Benzo(G,H,l)Perylene 2.8 u 

FORM 1 SV-1 1/90 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 

Lab Code: ENSECO Case No.: 27112 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (V/N) N pH: 7.0 

EPA SAMPLE NO, 

BLK02 

SDG No.: 

Lab Sample ID: BL011393 

Lab File ID: C7202 

Date Received: 

Date Extracted: 01/13/93 

Date Analyzed: 01/19/93 

Dilution Factor: 0.125 

CAS NO. 
CONCENTRATION UNITS: NG/L 

COMPOUND Q 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 1.4 U 
95-13-6 IH-lndene 0.9 U 
91-20-3 Naphthalene 2.4 J 

4565-32-6 Benzo(B)ThiopKene 0.9 U 
91-22-5 Qui noli ne 1.4 U 
120-72-9 IH-lndole 2.5 U 
91-57.6 2-Methylnaphthalene 1.8 
90-12-0 
92-52-4 

1-Methylnaphthalene 
Bi phenyl 

1.6 
4.3 

U 
U 

208-96-8 Acenaphthylene 1.4 U 
83-32-9 Acenaphthene 1.3 U 
132-64-9 Di benzofuran 1.0 U 
86-73-7 F1uorene 1.0 u 
132-65-0 Di benzothi ophene 1.1 u 
85-01-8 Phenanthrene 1.7 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridi ne 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 F1uoranthene 1.4 u 
129-00-0 Pyrene 1.4 u 
56-55-3 Benzo(A)Anthracene 2.5 u 

218-01-9 
205-99-2 

Chrysene 
Benzo(B)Fluoranthene 

2.8 
2.5 

u 
u 

207-08-9 
192-97-2 
50-32-8 

Benzo(K)Fluoranthene 
Benzo(E)Pyrene 
Benzo(A)Pyrene 

2,3 
1.9 
2.3 

u 
u 
u 

198-55-0 Perylene 2.5 u 
193-39-5 lndeno(l,2,3-CD)Pyrene 2.1 u 
53-70-3 Di benz(A,H)Anthracene 1.6 u 
191-24-2 Benzoic,H,l)Perylene 2.8 u 

FORM 1 SV-1 1/90 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 

Lab Code: ENSECO Case No.: 27112 SAS No.: 

EPA SAMPLE NO. 

27112-OlMS 

1GV-W105MS-011193 
SDG No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 27112-OlMS 

Lab File ID: C7196 

Date Received: 01/12/93 

Date Extracted: 01/12/93 

Date Analyzed: 01/19/93 

Dilution Factor: 0.119 

CAS NO. 
CONCENTRATION 

COMPOUND 
1 UNITS: NG/L 

Q 

271-89-6 2,3-Benzofuran 2.7 J 
496-11-7 2,3-Dihydroindene 180 E 
95-13-6 IH-Indene 75 
91-20-3 Naphthalene 140 BRT 

4565-32-6 Benzo(B)Thi ophene 53 
91-22-5 Qui noli ne 170 E 
120-72-9 IH-Indole 11 
91-57-6 2-Methyl naphthal ene 140 
90-12-0 1-Methylnaphthalene 79 
92-52-4 Bi phenyl 62 
208-96-8 Acenaphthylene 56 
83-32-9 Acenaphthene 170 E 
132-64-9 Di benzofuran 100 
86-73-7 F1uorene 160 E 
132-65-0 Di benzothi ophene 25 
85-01-8 Phenanthrene 170 BERT 
120-12-7 Anthracene 82 
260-94-6 Acri di ne 39 
86-74-8 Carbazole 87 
206-44-0 F1uoranthene 180 BERT 
129-00-0 Pyrene 170 BERT 
56-55-3 Benzo(A)Anthracene 19 R 

218-01-9 Chrysene 37 
205-99-2 Benzo{B)Fluoranthene 2.5 
207-08-9 Benzo(K)Fluoranthene 1.0 JR 
192-97-2 Benzo(E)Pyrene 5.6 
50-32-8 Benzo(A)Pyrene 1.6 J 
198-55-0 Perylene 2.4 U 
193-39-5 Indeno(l,2,3-CD)Pyrene 2.0 U 
53-70-3 Dibenz(A,H)Anthracene 1.5 U 
191-24-2 Benzo(G,H,I)Perylene 1.1 J 

FORM I SV-1 3/90 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ENSECO Contract No.: 

EPA SAMPLE NO. 

27112-OIMSDL 
Lab Name: 

IGV-W105MS-011193 
Lab Code: ENSECO Case No.: 27112 SAS No.: SDG No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/m1) ML 

Level: (1ow/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 27112-OIMSDL 

Lab File ID: C7204 

Date Received: 01/12/93 

Date Extracted: 01/12/93 

Date Analyzed: 01/19/93 

Dilution Factor: 0.476 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 19 U 
496-11-7 2,3-Dihydroindene 170 
95-13-6 IH-Indene 67 
91-20-3 Naphthalene 270 B 

4565-32-6 Benzo(B)Thi ophene 47 
91-22-5 Quinoline 140 
120-72-9 IH-Indole 8.5 J 
91-57-6 2-MethylnapKthalene " 130 
90-12-0 1-Methylnaphthalene 72 
92-52-4 Bi phenyl 60 
208-96-8 Acenaphthylene 52 
83-32-9 Acenaphthene 190 
132-64-9 Di benzofuran 110 
86-73-7 F1uorene 210 
132-65-0 Di benzothi ophene 21 
85-01-8 Phenanthrene 270 B 
120-12-7 Anthracene 68 
260-94-6 Acridine 31 R 
86-74-8 Carbazole 70 
206-44-0 F1uoranthene 270 B 
129-00-0 Pyrene 210 B 
56-55-3 BenZD(A)Anthracene 19 R 
218-01-9 Chrysene 37 
205-99-2 Benzo(B)Fluoranthene 9.5 U 
207-08-9 Benzo(K)F1uoranthene 8.8 U 
192-97-2 Benzo(E)Pyrene 5.7 J 
50-32-8 Benzo(A)Pyrene 8.8 U 
198-55-0 Perylene 9.5 U 
193-39-5 Indeno(l,2,3-CD)Pyrene 8.0 U 
53-70-3 Dibenz(A,H)Anthracene 6.1 U 

191-24-2 Benzo(G,H,I)Perylene 11 U 

FORM I SV-1 3/90 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 

Lab Code: ENSECO Case No.: 27112 SAS No.: 

EPA SAMPLE NO. 

27112-OlMSD 

1GV-W105MSD-011193 
SDG No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4130 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 27112-OlMSD 

Lab File ID: C7197 

Date Received: 01/12/93 

Date Extracted: 01/12/93 

Date Analyzed: 01/19/93 

Dilution Factor: 0.121 

CONCENTRATION UNITS: NG/L 

271-89-6--- 2,3-Benzofuran 2.2 JR 
496-11-7--- 2,3-Dihydroindene 160 E 
95-13-6--- IH-Indene 66 
91-20-3--- Naphthalene 130 BERT 

4565-32-6 Benzo(B)Thiophene 45 
91-22-5--- Qui noli ne 170 E 
120-72-9 IH-lndole 8.3 
91-57-6 2-Methylnaphthalene > 120 
90-12-0 1-Methylnaphthalene 69 
92-52-4--- Bi phenyl 57 
208-96-8 Acenaphthylene 55 
83-32-9 Acenaphthene 170 E 
132-64-9 Di benzofuran 96 
86-73-7 F1uorene 170 E 
132-65-0 Dibenzothiophene 21 R 
85-01-8--- Phenanthrene 180 BERT 
120-12-7--- Anthracene 78 
260-94-6 Acri di ne 35 R 
86-74-8 Carbazole 78 
206-44-0 F1uoranthene 180 BERT 
129-00-0 Pyrene 150 BERT 
56-55-3 Benzo(A)AntKracene 14 R 
218-01-9 Chrysene 27 
205-99-2 Benzo(8}F1uoranthene 1.7 JR 
207-08-9 Benzo(K)Fluoranthene 2.2 U 
192-97-2 BenzolE)Pyrene 4.6 
50-32-8 Benzo(A)Pyrene 2.2 U 
198-55-0 Perylene _ _ 2.0 U 
193-39-5--- Indenol1.2.3-CD)Pyrene 2.0 U 
53-70-3 Di benz(A.H)Anthracene 1.5 U 
191-24-2 Benzo(G,H,l)Perylene 2.7 U 

FORM 1 SV-1 3/90 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSECO Contract No.: 

Lab Code: ENSECO Case No.: 27112 SAS No.: 

EPA SAMPLE NO. 

27112-OlMSDDL 

IGV-W105MSD-011193 
SDG No.: 

Matrix: (soil/water) WATER 

Sample wt/vol : 4130 (g/ml) ML 

Level: (1ow/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 27112-OlMSDDL 

Lab File ID: C7205 

Date Received: 01/12/93 

Date Extracted: 01/12/93 

Date Analyzed: 01/19/93 

Dilution Factor: 0.484 

CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 19 U 
496-11-7--- 2,3-Dihydroindene 210 
95-13-6 IH-Indene 80 
91-20-3 Naphthalene 280 B 

4565-32-6 Benzo(B)Thi ophene 53 
91-22-5 Qui noli ne 160 
120-72-9 IH-Indole 7.9 J 
91-57-6 2-Methyl napHthalene • 140 
90-12-0 1-Methylnaphthalene 75 
92-52-4 Bi phenyl 59 
208-96-8 AcenaphthyTene 51 
83-32-9 Acenaphthene 180 
132-64-9 Di benzofuran 96 
86-73-7 F1uorene 180 
132-65-0 Di benzothiophene 18 
85-01-8 Phenanthrene 250 B 
120-12-7 Anthracene 60 
260-94-6 Acridine 27 
86-74-8 Carbazole 60 
206-44-0 F1uoranthene 260 B 
129-00-0 • — Pyrene 210 B 
56-55-3 Benzo(A)Anthracene 13 R 

218-01-9 Chrysene 27 
205-99-2 Benzo(B)F1uorantHene 9.7 U 
207-08-9 Benzo(K)F1uoranthene 8.9 U 
192-97-2 Benzo(E)Pyrene 4.6 J 
50-32-8 Benzo(A)Pyrene 8.9 U 

198-55-0 Perylene 9.7 U 
193-39-5 Indeno(l,2,3-CD)Pyrene 8.1 U 
53-70-3 Dibenz{A,H)Anthracene 6.2 U 
191-24-2 Benzo(G,H,I)Perylene 11 U 

FORM I SV-1 3/90 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 27112 SAS No.: 

Level: LOW 

SDG No 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 27112-01 71 93 36 
2 27112-OlDL 75 82 64 
3 27112-OlDU 74 94 32 
4 27112-OlDUDL 68 76 52 
5 27112-OlMS 84 98 37 
6 27112-OlMSDL 75 103 49 
7 27112-OlMSD 70 97 26 
8 27112-OlMSDDL 82 90 36 
9 27112-OlFB 80 102 72 
10 BLKOl 87 98 74 
11 BLK02 85 116 86 

51 (NAP) = OS-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

FORM II SV-1 3/90 



3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 27112 SAS No.: SDG No.: 

Matrix Spike - EPA Sample No.: 27113-01 LEVEL: LOW 

SPIKE SAMPLE MS MS 
ADDED CONCENTRATION CONCENTRATION % 

Compound 
mm — wm 9 " 99 B 9 B B B B 9 9 B B 9 B B B B 

(ng/L) (ng/L) (ng/L) REC 
S B B SB B ̂  B B B B ̂3 B B B SS B B B B B B 

IH-lndene 71.4 19.4 75.4 
S S S 8 3 

78 
Naphthalene 71.4 118 # 136 # 25 
Qui noli ne 71.4 3.51 175 # 240* 
2-Methylnaphtha!ene 71.4 66.8 141 104 
F1uorene 71.4 115 162 # 66 
Chrysene 71.4 10.7 37.2 37 
Benzo(E)Pyrene 71.4 NO 5.63 8* 

SPIKE MSD MSD 
ADDED CONCENTRATION % % 

Compound 
^9 ̂ 9 ^9 mm mm mm ^m mm mm ^m ^m mm mm mm ^m 

(ng/L) (ng/L) REC RPD 
B B B B B B B B ̂3 B B B B B B B B ̂3 B ̂3 B 

IH-lndene 72.6 66.3 65 18 
Naphthalene 72.6 135 # 23 8 
Qui noli ne 72.6 170 # 229 * 5 
2-Methyl na^thaTene 72.6 125 80 26 
Fluorene 72.6 173 # 80 19 
Chrysene 72.6 27.2 23 47 * 
Benzo(E)Pyrene 72.6 4.58 6 * 29 * 

Comments: * Indicates that a value is outside QC limits 
# This compound is saturated and/or out of linear range 

FORM 111 SV-1 3/90 



3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 27112 SAS No.: SOG No.: 

Matrix Spike - EPA Sample No.: 27112-OlOL LEVEL: LOW 

SPIKE SAMPLE MS MS 
AOOEO CONCENTRATION CONCENTRATION % 

Compound (ng/L) (ng/L) (ng/L) REC 

IH-Indene 71.4 23.0 67.1 62 
Naphthalene 71.4 183 269 120 
Quinoline 71.4 3.25 141 193* 
2-Methylnaphthalene 71.4 62.9 129 93 
F1uorene 71.4 109 206 136 
Chrysene 71.4 16.3 37.4 30 
BenzolE)Pyrene 71.4 1.24 5.66 6* 

SPIKE MSO MSO 
AOOEO CONCENTRATION % % 

Compound (ng/L) (ng/L) REC RPO 

IH-Indene 72.6 80.4 79 24 
Naphthalene 72.6 284 139 15 
Quinoline 72.6 161 217 * 12 
2-Methylnaphthalene 72.6 136 101 8 
F1uorene 72.6 185 105 26 
Chrysene 72.6 27.3 15 * 67 * 
Benzo(E)Pyrene 72.6 4.60 5 * 18 

Comments: * indicates that a value is outside QC limits 

FORM III SV-1 3/90 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 27112 SAS No.: 

Lab File ID: C7201 

Instrument ID: 4500-C 

Matrix: (soil/water) WATER 

Level:(1ow/med) LOW 

BLKOl 

SDG No.: 

Lab Sample ID: BL011293 

Date Extracted: 01/12/93 

Date Analyzed: 01/19/93 

Time Analyzed: 1B08 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

SSS=SSSSS==S8S 

27112-01 27112-01 
SSSSS8SSS 

C7194 01/19/93 
27112-OlDL 27112-OlDL C7214 01/21/93 
27112-OlDU 27112-OlDU C7195 01/19/93 
27112-OlDUDL 27112-OlDUDL C7203 01/19/93 
27112-OlMS 27112-OlMS C7196 01/19/93 
27112-OlMSDL 27112-OlMSDL C7204 01/19/93 
27112-OlMSD 27112-OlMSD C7197 01/19/93 
27112-OlMSDDL 27112-OlMSDDL C7205 01/19/93 

Comments: 

FORM IV SV 3/90 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 27112 SAS No.: 

Lab File ID: C7202 

Instrument ID: 4500-C 

Matrix: (soil/water) WATER 

Level:(1ow/med) LOW 

BLK02 

SDG No.: 

Lab Sample ID: BL011393 

Date Extracted: 01/13/93 

Date Analyzed: 01/19/93 

Time Analyzed: 1857 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD; 

CSLP LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

sasasssssBSSS = = s ss=Bssssaas==s sssssssaa ========= 

27112-OlFB 27112-OlFB C7199 01/19/93 

Comments: 

FORM IV SV 3/90 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: ENSECO 

Lab Code: ENSECO 

Contract No: 

Case No: 27112 SAS No: SDG No: 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

20 PPB PAH STD C6956 12/10/92 0947 
1200 PPB PAH STD C6957 12/10/92 1037 
600 PPB PAH STD C6958 12/10/92 1127 
240 PPB PAH STD C6959 12/10/92 1218 
40 PPB PAH STD C6960 12/10/92 1310 

FORM V 3/90 



SB 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: ENSECO 

Lab Code: ENSECO 

Contract No: 

Case No: 27112 SAS No: SDG No: 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 PPB PAH STD C7209 01/21/93 0949 
20-pPB PAH STD C7210 01/21/93 1047 
1200 PPB PAH STD C7211 01/21/93 1137 
600 PPB PAH STD C7212 01/21/93 1227 
240 PPB PAH STD C7213 01/21/93 1317 

FORM V 3/90 



SB 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: ENSECO 

Lab Code: ENSECO 

Contract No: 

Case No: 27112 SAS No: SDG No: 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 PPB PAH STD C7193 01/19/93 1029 
27112-01 C7194 01/19/93 1212 
27112-OlDU C7195 01/19/93 1304 
27112-OlMS C7196 01/19/93 1354 
27112-OlMSD C7197 01/19/93 1446 
27112-OlFB C7199 01/19/93 1626 
BLKOl C7201 01/19/93 1808 
BLK02 C7202 01/19/93 1857 
27112-OlDUDL C7203 01/19/93 1948 
27112-OlMSDL C7204 01/19/93 2037 
27112-OlMSDDL C7205 01/19/93 2128 

FORM V 3/90 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: ENSECO 

Lab Code: ENSECO 

Contract No: 

Case No: 27112 SAS No: SOG No: 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 PPB PAH STD 
27T12-01DL 

C7209 
C7214 

01/21/93 
01/21/93 

0949 
1513 

FORM V 3/90 



INITIAL CALIBRATION DATA 
PAH COMPOUNDS 

b Name: RMAL 

Instrument ID: 4500-C 

Lab Code: ENSECO Case No: 

Calibration Date(s): 12/10/93 

Maximum % RSO is 35% 

Lab File ID: RRF 20- C6956 RRF 40- C6960 
RRF 240» C5969 RRF 600» C6958 RRF 1200- C6957 

20 PPB 40 PPB 240PPB 600PPB 1200PPB AVE 
COMPOUND RRF RRF RRF RRF RRF RRF %RSD 

2,3-Benzofuran 0.909 1.305 1.072 0.961 1.153 1.080 14.6 
2,3-Di hydroi ndene 0.854 1.208 0.963 0.891 1.044 0.992 14.2 
IH-Indene 1.860 2.077 1.693 1.665 1.625 1.784 10.5 
Naphthal ene 2.248 2.825 2.296 2.589 1.747 2.341 17.3 
Ben2o(B)Thiophene 1.389 1.768 1.452 1.696 1.408 1.543 11.4 
Qui noli ne 0.657 0.809 0.838 1.063 1.088 0.891 20.4 
IH-Indole 1.029 1.243 1.260 1.343 1.217 1.218 9.5 
2-Methyl naphthalene 1.115 1.201 1.039 1.199 1.144 1.140 5.9 
1-Methylnaphthalene 1.406 1.677 1.582 1.650 1.384 1.540 8.9 
Biphenyl 1.392 1.569 1.378 1.587 1.238 1.433 10.2 
Acenaphthylene 1.790 1.997 1.881 2.272 1.597 1.907 13.2 
:enaphthene 1.168 1.344 1.180 1.3-51 1.172 1.243 7.7 
ibenzofuran 1.636 1.767 1 .637- 1.842 1.410 1.658 9.9 

F1uorene 1.470 1.604 1.496 1.687 1.395 1.530 7.5 
Oi benzoth i ophene 0.856 0.983 0.908 0.973 0.754 0.895 10.5 
Phenanthrene 1.087 1.210 1.071 1.173 0.819 1.072 14.3 
Anthracene 0.820 0.934 0.928 1.078 0.856 0.923 10.7 
Acri di ne 0.277 0.449 0.445 0.589 0.602 0.472 28.0 
Carbazole 0.712 0.867 0.854 0.937 0.767 0.827 10.7 
F1uoranthene 0.793 0.945 0.869 1.001 0.842 0.890 9.3 
Pyrene 0.954 1.048 0.900 1.032 0.849 0.957 8.9 
Benzo(A)Anthracene 1.509 1.577 1.726 1.971 1.992 1.755 12.6 
Chrysene 1.882 1.811 1.865 2.071 1.957 1.917 5.2 
Benzo(B)Fluoranthene 1.586 1.673 1.605 1.933 1.874 1.734 9.2 
Benzo(K}Fluoranthene 1.504 1.622 1.454 1.540 1.588 1.542 4.3 
Benzo(E)Pyrene 1.449 1.618 1.504 1.642 1.662 1.575 5.9 
Benzo(A)Pyrene 1.273 1.347 1.289 1.280 1.476 1.333 6.4 
Perylene 1.381 1.422 1.100 1.643 1.110 1.331 17.2 
Indeno(l,2,3-CD)Pyrene 1.164 1.319 1.230 1.369 1.344 1.285 6.7 
Dibenz(A,H)Anthracene 1.043 1.142 1.080 1.212 1.170 1.129 6.0 
Benzo(G,H,I)Perylene 1.209 1.244 1.126 1.271 1.228 1.216 4.5 
aasaassssisssaaiassasassaa aaaaaaa aaaaaaa aaaaaaa aaaaaaa aaaaaaa aaaaaa =•=• = =• 
D8-Naphthalene 1.669 1.983 1.658 1.756 1.537 1.721 9.7 
DlO-Flourene 0.977 1.060 0.993 1.133 1.057 1.044 6.0 
D12-Chrysene 1.746 1.473 1.407 1.539 1.518 1.537 8.3 

FORM VI 3/90 



INITIAL CALIBRATION DATA 
PAH COMPOUNDS 

b Name: RNAL 

instrument ID: 4500-C 

Lab Code: ENSECO Case No: 

Calibration Date(s): 01/21/93 

Maximum % RSD is 35% 

Lab File ID: RRF 20= C7210 RRF 40= C7209 
RRF 240= C7213 RRF 600= C7212 RRF 1200= C7211 

20 PPB 40 PPB 240PPB 600PPB 1200PPB AVE 
COMPOUND RRF RRF RRF RRF RRF RRF %RSD 

2,3-Benzofuran 0.867 0.865 0.828 0.865 1.177 0.920 15.7 
2,3-Dihydroindene 0.915 0.809 0.795 0.853 1.065 0.887 12.4 
IH-Indene 1.487 1.360 1.430 1.532 1.903 1.542 13.7 
Naphthalene 2.354 1.989 1.931 2.235 2.287 2.159 8.7 
Benzo(B)Thiophene 1.338 1.222 1.268 1.504 1.595 1.385 11.5 
Qui noli ne 0.547 0.649 0.658 0.878 1.012 0.749 25.4 
IH-Indole 0.617 0.730 0.893 1.028 1.128 0.879 23.8 
2-Methylnaphthalene 0.957 0.895 0.872 1.059 1.046 0.966 8.8 
1-Methylnaphthalene 1.347 1.231 1.328 1.455 1.429 1.358 6.5 
Bi phenyl 1.288 1.354 1.447 1.739 1.622 1.490 12.6 
Acenaphthylene 1.383 1.386 1.555 1.951 1.892 1.633 16.7 
cenaphthene 1.164 1.129 1.273 1.450 ' 1.391 1.281 10.9 
>i benzofuran 1.595 1.509 1 .705-- 1.882 1.810 1.700 9.0 
F1uorene 1.448 1.336 1.630 1.736 1.693 1.569 10.8 
Dibenzothiophene 0.907 0.820 0.956 1.055 0.965 0.941 9.1 
Phenanthrene 0.974 0.852 0.961 1.062 0.978 0.966 7.8 
Anthracene 0.676 0.677 0.832 0.963 0.933 0.816 16.7 
Acri di ne 0.337 0.373 0.448 0.602 0.651 0.482 28.8 
Carbazole 0.558 0.652 0.774 0.887 0.910 0.756 20.0 
F1uoranthene 0.759 0.883 1.050 1.129 1.159 0.996 17.1 
Pyrene 1.074 1.034 1.231 1.255 1.245 1.168 9.0 
Benzo(A)Anthracene 1.212 1.075 1.553 1.641 1.586 1.413 17.9 
Chrysene 1.487 1.287 1.611 1.699 1.573 1.531 10.2 
Benzo(B)F1uoranthene 1.596 1.549 1.626 1.833 1.704 1.662 6.7 
Benzo(K)F1uoranthene 1.527 1.283 1.436 1.674 1.611 1.506 10.2 
Benzo(E)Pyrene 1.614 1.481 1.546 1.747 1.607 1.599 6.2 
Benzo{A)Pyrene 1.303 1.213 1.201 1.489 1.484 1.338 10.6 
Perylene 1.330 1.292 1.266 1.636 1.622 1.429 12.9 
Indeno(I,2,3-CD)Pyrene 1.344 1.191 1.160 1.492 1.395 1.316 10.6 
Dibenz(A,H)Anthracene 1.195 1.043 1.097 1.357 1.261 1.191 10.6 
Benzo{G,H,I)Perylene 1.435 1.264 1.239 1.495 1.324 1.345 7.5 
aasaaoaiasiBaasaaaciaaaaa aaaaaaa aaaaaaa aaaaaaa = asc3ass aaaaaaa a a a a a a ===» 

D8-Naphthalene 1.330 1.266 1.242 1.465 1.572 1.375 10.2 
DlO-Flourene 1.012 0.969 1.143 1.268 1.211 1.121 11.4 
D12-Chrysene 1.303 1.013 1.215 1.203 1.156 1.178 9.0 

FORM VI 3/90 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

b Name: RMAL 

Instrument ID: 4500-C 

Lab ID: C7193 

Lab Code: ENSECO Case No: 

Calibration Date(s): 01/19/93 Time: 1029 

Initial Calibration Date: 12/10/92 

Maximum %D is 35% 

INITIAL 40 PPB %D 
COMPOUND AVE RRF RRF 

2,3-Di benzofuran 1.080 1.138 -5.4 
2,3-Dihydroindene 0.992 1.117 -12.6 
IH-Indene 1.784 1.830 -2.6 
Naphthalene 2.341 2.360 -0.8 
Benzo(B)Thiophene 1.543 1.497 3.0 
Q u i n 01 i n e 0.891 0.693 22.2 
IH-Indole 1.218 0.819 32.8 
2-Methylnaphthalene 1.140 1.022 10.4 
1-Methylnaphthalene 1.540 1.476 4.2 
Bi phenyl 1.433 1.504 -5.0 
Acenaphthylene 1.907 1.588 16.7 
Acenaphthene 1.243 1.226 1.4 
Di benzofuran 1.658 1.576 , 4.9 
Fluorene 1.530 1.370 10.5 
Di benzothi ophene 0.895 ' 0.796 11.1 
Phenanthrene 1.072 0.977 8.9 
Anthracene 0.923 0.740 19.8 
Acridi ne 0.472 0.339 28.2 
Carbazole 0.827 0.616 25.5 
F1uoranthene 0.890 0.823 7.5 
Pyrene 0.957 0.932 2.6 
Benzo(A)Anthracene 1.755 1.547 11.9 
Chrysene 1.917 1.725 10.0 
Benzo(B)Fluoranthene 1.734 1.624 6.3 
Benzo(K}Fluoranthene 1.542 1.620 -5.1 
Benzo{E)Pyrene 1.575 1.612 -2.3 
Benzo(A)Pyrene 1.333 1.308 1.9 
Perylene 1.331 1.033 22.4 
Indeno(l,2,3-CD)Pyrene 1.285 1.220 5.1 
Dibenz(A,H)Anthracene 1.129 1.127 0.2 
Benzo(G,H,I)Perylene 1.216 0.913 24.9 

D8-Naphthalene 
aaBossBsss 

1.721 1.723 -0.1 
DlO-Flourene 1.044 0.919 12.0 
D12-Chrysene 1.537 1.296 15.7 

FORM VII 3/90 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

b Name: RMAL 

instrument ID: 4500-C 

Lab ID: C7209 

Lab Code: ENSECO Case No: 

Calibration Date(s): 01/21/93 Time: 0949 

Initial Calibration Date: 01/21/93 

Maximum %D is 35% 

INITIAL 40 PPB %D 
COMPOUND AVE RRF RRF 

2,3-Dibenzofuran 0.920 0.865 6.0 
2,3-Di hydroi ndene 0.887 0.809 8.8 
IH-Indene 1.542 1.360 11.8 
Naphthalene 2.159 1.989 7.9 
Benzo(B)Thiophene 1.385 1.222 11.8 
Qui noli ne 0.749 0.649 13.4 
IH-Indole 0.879 0.730 17.0 
2-Methylnaphthalene 0.966 0.895 7.3 
1-Methylnaphthalene 1.358 1.231 9.4 
Bi phenyl 1.490 1.354 9.1 
Acenaphthylene 1.633 1.386 15.1 
Acenaphthene 1.281 1.129 11.9 
Di benzofuran 1.700 1.509 11.2 
F1uorene 1.569 1.33-6 ' 14.9 
Di benzothi ophene 0.941 -0.820 12.9 
Phenanthrene 0.966 0.852 11.8 
Anthracene 0.816 0.677 17.0 
Acridi ne 0.482 0.373 22.6 
Carbazole 0.756 0.652 13.8 
F1uoranthene 0.966 0.883 11.3 
Pyrene 1.168 1.034 11.5 
Benzo(A}Anthracene 1.413 1.075 23.9 
Chrysene 1.531 1.287 15.9 
Benzo(B)Fluoranthene 1.662 1.549 6.8 
Benzo(K}Fluoranthene 1.506 1.283 14.8 
Benzo(E)Pyrene 1.599 1.481 7.4 
Benzo(A)Pyrene 1.338 1.213 9.3 
Perylene 1.429 1.292 9.6 
Indeno(l,2,3-CD)Pyrene 1.316 1.191 9.5 
Dibenz(A,H)Anthracene 1.191 1.043 12.4 
Benzo(G,H,I)Perylene 1.345 1.264 6.0 
S8saaa83sasaasBa8i889ia8ss 

D8-Naphthalene 1.375 1.266 7.9 
DlO-Flourene 1.121 0.969 13.6 
D12-Chrysene 1.178 1.013 14.0 

FORM VII 3/90 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: ENSECO 

Lab Code: ENSECO Case No: 27112 

Lab File ID (Standard): C7193 

Instrument ID: 4500-C 

Contract: 

SAS No.: SDG No: 

Date Analyzed: 01/19/93 

Time Analyzed: 1029 

IS#1 (ACN) 
AREA # 

1S#2 (PHN) 
AREA # 

1S#3 (BAP) 
AREA # 

12 HOUR STD 
SS8SSSSSSSSS 

241504 455857 238694 

UPPER LIMIT 483008 911714 477388 

LOWER LIMIT 
SSSSaS88SSS8 

120752 
aaaaaaaaaaaa 

227928 
aaaaaaaaaaaa 

119347 
OT Ml* W MM AM ssassasssssssBsss 

SAMPLE NO. 
aaaaaaaaaaaa aaaaaaaaaaaa V — — a.aaaaaa 

27112-01 
27112-OlDU 
27112-OlMS 
27112-OlMSD 
27112-OlFB 
BLKOl 
BLK02 
27112-OlDUDL 
27112-OlMSDL 
27112-OlMSDDL 

331694 
314864 
358469 
328040 
304183 
275444 
236145 
303969 
283424 
252986 

631911 
619672 
625015 
616452 
6023&6 
492787 
504597 
711631 
649543 
547175 

aaaaaaaaaaaa 

239833 
284128 
269488 

> 250240 
286259 
282598 
235356 
283405 
257830 
272470 

1S#1 (ACN) 
IS#2 (PHN) 
1S#3 (BAP) 

DIO-ACENAPHTHENE 
DIO-PHENANTHRENE 
D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

FORM VIII SV-2 3/90 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: ENSECO 

Lab Code: ENSECO Case No: 27112 

Lab File ID (Standard): C7209 

Instrument ID: 4500-C 

Contract: 

SAS No.: SDG No: 

Date Analyzed: 01/21/93 

Time Analyzed: 0949 

1S#1 (ACN) 
AREA # 

1S#2 (PHN) 
AREA # 

1S#3 (BAP) 
AREA # 

SSas = 8S&SS88SaSB 

12 HOUR STD 
ssssssasBsss 

196B17 
BSSaBBSSBBBB 

3B0136 314916 

UPPER LIMIT 393634 
SBSaBBSBaBBS 

760272 629B32 

LOWER LIMIT 9B40B 
sssasssBasBB 

19006B 15745B 
sssssssassssass 

SAMPLE NO. 
sassBsasBBss SBBaBSSBBBSS BSSSSBSSBBSS 

sa8SSa888a8S8S8 

27112-OlDL 233060 
BssaasBBaBBa 

542096 210294 

1S#1 (ACN) = DIO-ACENAPHTHENE 
1S#2 (PHN) = DIO-PHENANTHRENE 
1S#3 (BAP) = D12-BENZ0(A)PYRENE 

-UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

FORM Vlll SV-2 3/90 



Rocky Mountain 
Analytical Laboratory 

A Coming Company 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

February 08, 1993 

Enseco - RMAL Project Number 027245 

Introduction 

Six aqueous samples (includes QC) were received at Enseco Rocky Mountain 
Analytical Laboratory on January 20, 1993. The samples were logged in under 
RMAL project number 027245. Sample IGV-W105FBD-011993 was extracted and held 
per the April 1990 QAPP. A cross reference associating the RMAL sample numbers 
to the actual field sample numbers is included. The samples were analyzed for 
low level part-per-trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in the April, 1990 QAPP for completeness, 
precision, accuracy, representativeness and defensibility of the data. Unless 
otherwise stated below, no quality control problems or technical difficulties 
were encountered which would impact the interpretation or use of data in this 
report. 

PPT PAH 

There were several compound recoveries that were outside of the specified 
matrix spike control limits. These recoveries are listed on the enclosed 
Forms SC. The original analysis, without dilution, had two compounds 
(naphthalene and benzo(e)pyrene) that had recoveries below 20 %. According to 
the QAPP this MS/MSD pair is outside requirements. For the reanalysis, which 
was performed at a dilution, however, only benzo(e)pyrene had a recovery below 
20 %. This MS/MSD pair was within the specification stated in the QAPP. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



'SxEnseco 
A Coming Company 

Case Narrative - RMAL #027245 
February 08, 1993 
Page Two 

Samples 027245-0001 showed target compounds above the upper calibration 
range. The sample, and its associated duplicate, matrix spike and matrix spike 
duplicate, were reanalyzed at a 1:4 dilution. Both the original and 
reanalysis data are reported. 

The 4800 ng/ml and the 2400 ng/ml standards had excessive saturation, 
therefore they were not used as the upper range for the 5-point calibration 
curve. Instead, the calibration curve used was, 20 ng/ml, 40 ng/ml, 240 
ng/ml, 600 ng/ml, and 1200 ng/ml. 

Sample 027112-001 showed target compounds that do not meet secondary ion 
confirmation. In some instances a compound that does not meet secondary ion 
confirmation criteria may still be determined to be present in the sample 
after close inspection of the data by the analyst. Supportive data includes 
mass chromatograms maxima at the same scan for primary and secondary ions, as 
well as discernible quantitation interference with the secondary ion. These 
compounds are flagged with the letter (R) on the data sheets (Form I) as per 
the 1990 QAPP. 

This data package is in compliance with the terms and conditions of the 
1990 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by: 

Approved b 
lark Dysrter^ki 

'Technical/Manager 

Date: ^ 0 7 fj 

Date 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

^Enseco 
A Commg Ct>mDonv 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

027245-0001-SA IGV-W105-011993 AQUEOUS 19 JAN 93 20 JAN 93 
027245-0001-DU IGV-W105D-011993 AQUEOUS 19 JAN 93 20 JAN 93 
027245-0001-MS IGV-W105MS-011993 AQUEOUS 19 JAN 93 20 JAN 93 
027245-0001-SD IGV-W105MSD-011993 AQUEOUS 19 JAN 93 20 JAN 93 
027245-0001-FB IGV-W105FB-011993 AQUEOUS 19 JAN 93 20 JAN 93 
027245-0001-FD IGV-W105FBD-011993 AQUEOUS 19 JAN 93 20 JAN 93 



ANALYTICAL TEST REQUESTS 
for 

City of St. Louis Park 

•^Enseco 
A Coming ComDany 

Lab ID: 
027245 

0001 

Group 
Code Analysis Description 

0001 , 0001 Polynuclear Aromatic Hydrocarbons, SIM Low 
Level 

Prep - PAH/SIM by GC/MS Low Level 

B Prep - PAH/SIM by GC/MS Low Level 

Custom 
Test? 

N 

N 

N 



Rocky Mountain 
Analytical Laboratory 

^Enseco 
A Coming Company 

Qualifier Codes and Their Usage 

U = Indicates compound was analyzed for but not detected. The sample 
quantitation limit must be corrected for dilution and for percent 
moisture. For example, 10 U for phenol in water if the sample final 
volume is the protocol-specified final volume. If a 1 to 10 dilution of 
extract is necessary, the reported limit is 100 U. For a soil sample, the 
value must also be adjusted for percent moisture. 

J = Indicates an estimated value. This flag is used either when estimating a 
concentration for tentatively identified compounds where a 1:1 response is 
assumed, or when the mass spectral data indicate the presence of a 
compound that meets the identification criteria but the result is less 
than the sample quantitation limit but greater than zero. For example, if 
the sample quantitation limit is 10 ug/L, but a concentration of 3 ug/L is 
calculated, report it as 3J. The sample quantitation limit must be 
adjusted for dilution as discussed for the U flag. 

N = Indicates presumptive evidence of a compound. This flag is only used for 
tentatively identified compounds, where the identification is based on a 
mass spectral library search. It is applied to all TIC results. 

P = This flag is used for a pesticide/Aroclor target analyte when there is 
greater then 25% difference for detected concentrations between the two GC 
columns (see Form X). The lower of the two values is reported on Form I 
and flagged with a "P". 

C = This flag applies to pesticide results where the identification has been 
confirmed by GC/MS. If GC/MS confirmation was attempted but was 
unsuccessful, do not apply this flag, instead use a laboratory-defined 
flag, discussed beTow. 

B = This flag is used when the analyte is found in the associated blank as 
well as in the sample. It indicates possible/probable blank contamination 
and warns the data user to take appropriate action. This flag must be 
used for a TIC as well as for a positively identified target compound. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax; 303/431-7171 



Qualifer Codes and Their Usage 
Page Two 

E = This flag identifies compounds whose concentrations exceed the calibration 
range of the GC/MS instrument for that specific analysis. If one or more 
compounds have a response greater than full scale, except ̂  noted in 
Exhibit D, the sample or extract must be diluted and re-analyze3 
accordingly to the specifications in Exhibit D. All such compounds with a 
response greater than full scale should have the concentration flagged 
with an "E" on the Form I for the original analysis. If the dilution of 
the extract causes any compounds identified in the first analysis to be 
below the calibration range in the second analysis, then the results of 
both analyses shall be reported on separate copies of Form I. The Form I 
for the diluted sample shall have the "DL" suffix appended to the sample 
number. NOTE: For total xylenes, where three isomers are quantified as 
two peaks, the calibration range of each peak should be considered 
separately, e.g., a diluted analysis is not required for total xylenes 
unless the concentration of either peak separately exceeds 200 ug/L. 

D = This flag identifies all compounds identified in an analysis at a 
secondary dilution factor. If a sample or extract is re-analyzed at a 
higher dilution factor, as in the "E" flag above, the "DL" suffix is 
appended to the sample number on the Form I for the diluted sample, and 
all concentration values reported on that Form I are flagged with the "D" 
flag. This flag alerts data users that any discrepancies between the 
concentrations reported may be due to dilution of the sample or extract. 

A = This flag indicates that a TIC is a suspected aldol-condensation product. 

X = Other specific flags may be required to properly define the results. If 
used, they must be fully described, and such description attached to the 
Sample Data Summary Package and the SDG Narrative. Begin by using "X". 
If more than one flag is required, use "Y" and "Z" as needed. If more 
than five qualifiers are required for a sample result, use the "X" flag to 
combine several flags, as needed. For instance, the "X" flag might 
combine the "A", "B", and "D" flags for some sample. The laboratory-
defined flags are limited to the letters "X", "Y", and "Z". 

This flag is used for polyaromatic hydrocarbons which show target 
compounds that do not meet secondary ion confirmation. In some instances a 
compound that does not meet secondary ion confirmation criteria may still 
be determined to be present in the sample after close inspection of the 
data by the analyst. Supportive data includes mass chromatograms maxima 
at the same scan for primary and secondary ions, as well as discernible 
quantitation interference with the secondary ion. 



CHAIN OF CUSTODY 

iseco 
A Corning Company 

Rock/ Mountain Anol/ticol Laboratory 
4955 Yarrow Street 
Arvada, CO 80002 
303/421-6611 FAX: 303/431-7171 

SAMPLE SAFE'" CONDITIONS 
ENSECO CLIENT PACKED BY 

r. ' /y nT -Tr^<'A' 
SEAL NUMBER 

PROJECT/ SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY CONDITION OF CONTENTS 

SAMPLING COMPANY SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

"C 
SAMPLING SITE 

-5 

SEAL NUMBER SAMPLING STATUS 

CH Done O Continuing Until 
TEAM LEADER SEAL INTACT UPON RECEIPT BY LAB. 

• Yes • No 
CONTENTS TEMPERATURE UPON RECEIPT BY LAB. 

Il.x °c 
DATE TIME SAMPLE ID/DESCRIPTION SAMPLE TYPE tt CONTAINERS ANALYSIS PARAMETERS REMARKS 
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CUSTODY TRANSFERS PRIOR TO SHIPPING 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DELIVERED TO SHIPPER BY 

-7 .•'(p' ' 
METHOD OF SHIPMENT AIRBILL NUMBER 

RECEIVED FOR LAB SIGNED DATE/TIME (-^r 

E/YV*rt^ -e.M/1 rojiimr 
ENSECO PROJECT NUMBER ^ 

SHIPPING DETAILS 

ENS-1 133 White - CLIENT Pink - LAB 



^Eiiseco 
CHAIN OF CUSTODY 

A Corning Company 

O Kucky Mountain Analytical Laboratory O Lnsuco Liountr 
4955 Yarrow Street 1420 East Nort. . Drive 
Arvada, CO 80002 Suite 120 
303/421-6611 FAX; 303/431-7171 Houston, TX 77032 

713/987-9767 FAX; 713/987-9769 

ENSECO CLIENT 

Ci7\t n ^ S' / 1 nt.'i . - A, 
PACKED BY SEAL NUMBER 

PROJECT SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY CONDITION OF CONTENTS 

SAMPLING COMPANY SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP. 

°c 

SAMPLE SAFE"* CONDITIONS 

SAMPLING SUE SEAL NUMBER SAMPLING STATUS 

CD Done [D Continuing Until 
TEAM LEADER 

•X;.. •;%< 
SEAL INTACT UPON RECEIPT BY LAa 

CU Yes CD No 
CONTENTS TEMPERATURE UPON RECEIPT BY LAB. 

N.o 'c 
DATE TIME SAMPLE ID/DESCRIPTION SAMPLE TYPE It CONTAINERS ANALYSIS PARAMETERS REMARKS 
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CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TI/AE 
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AIRBILL NUMBER 
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Arvada, CO 80002 Suite 120 
303/421-6611 FAX: 303/431-7171 Houston, TX 77032 

SAMPLE SAFE"* CONDITIONS 
ENSECO CLIENT PACKED BY SEAl NUMBER 

PROJECT / / SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY 

\ 
4 

CONDITION OF CONTENTS 

SAMPLING COMPANY SEALED FOR SHIPPING BY \ INITIAL CONTENTS TEMP. 

SAMPLING SITE SEAL NUMBER SAMPUNG STATUS 

CH Done O Continuing Until 
TEAM LEADER SEAL INTACT UPON RECEIPT BY LAB. 

• Yes • No 
CONTENTS TEMPERATURE UPON RECEIPT BY LAB. 

DATE TIME SAMPLE ID/DESCRIPTION SAMPI LE TYPE It CONTAINERS ANALYSIS PARAMETERS REMARKS 

1
 

S
) 

1>
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t'n-93 r)lR> f)(L SI S PPT PP/3 PPTT 75-
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% 

« 

CUSTODY TRANSFERS PRIOR TO SHIPPING 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIAAE 
DELIVERED TO SHIPPER BY 

METHOD OF SHIPMENT AIRBILL NUMBER 

RECEIVED FOR LAB SIGNED DATE/TIME C^OC> 

ENSECO PROJECT NUMBER " 

SHIPPING DETAILS 

ENS-40I I While - CLIENT Pink - LAB 





IX 
ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

b Naune: ENSECO Contract: 

Lab Code: ENSECO Case No.: 27245 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volxime: 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

27245-01 

IGV-W105-011993 
SDG No.: 

Lab Sample ID: 27245-01 

Lab File ID: C7218 

Date Received: 01/20/93 

Date Extracted: 01/20/93 

Date Analyzed: 01/22/93 

Dilution Factor: 0.119 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L Q 

271-89-6 2.3-Dibenzofuran 2 JR 
496-11-7 2.3-Dihvdroindene 140 
95-13-6 IH-Indene 22 
91-20-3 Naphthalene 92 BRT 
4565-32 -6 Benz o (B) Thioohene 48 
91-22-5 Quinoline 3 R 
120-72-9 IH-Indole 10 
91-57 -6 2 -Methvlnaohthal ene 61 B 
90-12-0 l-Methvlnaohthalene 58 
92-52-4 Biphenvl 44 
208-96-8 Acenaohthvlene 41 
83-3 2-9 Acenaohthene 130 
132-64-9 Dibenzofuran 69 
86-73 -7 Fluorene 87 
132-65-0 Dibenzothioohene 17 
85-01-8 Phenanthrene 110 BRT 
120-12-7 Anthracene 59 
260-94-6 Acridine 26 
86-74-8 Carbazole 71 
206-44-0 Fluoranthene 120 BRT 
129-00-0 Pvrene 100 BRT 
56-55-3 Benzo r A) Anthracene 15 R 
218-01-9 Chrvsene 9 
205-99-2 Benzo f B) Fluoranthene 3 
207-08-9 Benzo (K^ Fluoranthene 2 U 
192-97-2 Benzo fE^ Pvrene 1 J 
50-32-8 BenzoTA) Pvrene 1 J 
198-55-0 Peirvlene 2 U 
193-39-5 Indeno f 1.2.3-CD) Pvrene 2 U 
53-70-3 Dibenz C A. Anthracene 2 U 
191-24-2 Benzo ̂G. H. I^ Pervlene 1 JR 

FORM I X-1 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

b Name: ENSECO 

Lab Code: ENSECO Case No.: 27245 

Matrix: (soil/water) WATER 

Seimple wt/vol: 4200 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volvime; 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Contract: 

SAS No.: 

27245-0IDL 

IGV-W105-011993 
SDG No.: 

Lah Sample ID: 27245-OlDL 

Lab File ID: C7234 

Date Received: 01/20/93 

Date Extracted: 01/20/93 

Date Analyzed: 01/26/93 

Dilution Factor: 0.238 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 2.3-Dibenzofuran 2 DJ 
496-11-7 2.3-Dihvdroindene 200 D 
95-13-6 IH-Indene 26 D 
91-20-3 Naohthal ene 130 BDR 
4565-32-6 Benzo (B) Thioohene 47 D 
91-2 2-5 Quinol ine 2 DJR 
120-72-9 IH-Indole 8 D 
91-57-6 2-Methvlnaohtbalene 56 BD 
90-12-0 l-Methvlnaohthalene 56 D 
92-52-4- Biphenyl 42 D 
208-96-8 Acenaphthylene 32 D 
8 3 -3 2 -9 Acenaohthene 130 D 
132-64-9 Dibenzofuran 63 D 
86-73-7 Fluorene 78 D 
132-65-0 Dibenzothioohene 14 DR 
85-01-8 Phenanthrene 150 BD 
120-12-7 Anthracene 37 D 
260-94-6 Acridine 15 D 
86-74-8 Carbazole 39 D 
2 0 6*-4 4 -0 Fluor anthene 150 BD 
129-00-0 Pvrene 130 BD 
56-55-3 Benzof A) Anthracene 15 DR 
218-01-9 Chrvsene 9 D 
205-99-2 BenzofB^ Fluoranthene 3 DJR 
•207-08-9 Benzo (K) Fluoranthene 4 U 
192-97-2 Benzo f E) Pvrene 4 U 
50-32-8 Benzo f A) Pyrene 4 U 
198-55-0 Perylene 5 U 
193-39-5 Indeno f 1.2.3-CD) Pvrene 4 U 
53-70-3 Dibenz (A. H) Anthracene 3 U 
191-24-2 Benzo fG,H, I) Perylene 5 U 

FORM I X-2 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

b Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 27245 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

SAMPLE NO. 

IGV-W105D-011993 
SDG No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

27245-OlDU 

C7219 

01/20/93 

01/20/93 

01/22/93 

0.119 

Q 

271-89-6 2.3-Dibenzofuran 2 JR 
496-11-7 2.3-Dihvdroindene 130 RT 
95-13-6- IH-Indene 24 
91-20-3 —Naohthal ene 82 BRT 
4565-32-6 Benzo f B) Thioohene 49 
91-22-5 Quinoline 4 R 
120-72-9 IH-Indole 12 
91-57-6 2 -Methvlnaohthal ene 62 B 
90-12-0 l-Methvlnanhthalene 57 
92-52-4 Biohenvl 45 
208-96-8 Acenaohthv 1 ene 42 
83-32 -9 Acenaohthene 110 
132-64-9 Dibenzofuran 68 
86-73 -7 Fluorene 87 
132-65-0 Dibenzothioohene 17 
85-01-8 Phenanthrene 100 BRT 
120 -12-7 Anthracene 57 
260-94-6 Acridine 25 
86-74-8 Carbazole 69 
2 0 6-4 4-0 Fluoranthene 88 BRT 
129-00-0 Pvrene 78 BRT 
56-55-3 Benzo fA) Anthracene 12 R 
218-01-9 Chrvsene 7 
205-99-2 Benzo (B) Fluoranthene 1 J 
207-08-9 Benzo TKl Fluoranthene 2 U 
192-97-2 Benzo f E^ Pvrene 2 U 
50-32-8 Benzo fA) Pyrene 2 U 
198-55-0 Pervlene 2 U 
193-39-5 Indeno f 1.2 .3-CD) Pvrene 2 U 
53-70-3 Dibenz fA.HI Anthracene 2 U 
191-24-2 Benzo fG.H. 11 Pervlene 3 U 

FORM I X-3 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

b Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 27245 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

SAMPLE NO. 

IGV-W105D-100993 
SDG No.: 

Lab Sample ID: 

Lab File ID: 

Date Received; 

27245-0IDUDL 

C7237 

01/20/93 

Date Extracted: 01/20/93 

Date Analyzed: 01/26/93 

Dilution Factor: 0.476 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L Q 

271-89-6 2.3-Diben2ofuran 20 U 
496-11-7 2.3-Dihvdroindene 300 D 
95-13-6 IH-Indene 38 D 
91-20-3 Naphthal ene 240 BD 
4565-32-6 Benzo (B) Thiophene 66 D 
91-22-5 Quinoline 5 U 
120-72-9 IH-Indole 10 D 
91-57-6 2 -Methvlnaphthal ene 77 BD 
90-12-0— 1-Methvlnaphthalene 76 D 
92-52-4 Biphenvl 57 D 
208-96-8 Acenaphthvlene 41 D 
83-32-9 Acenaphthene 170 D 
132-64-9 Dibenzofuran 82 D 
86-73 -7 Fluorene 99 D 
132-65-0 Dibenzothiophene 19 DR 
85-01-8 Phenanthrene 220 BD 
120-12-7 Anthracene 44 D 
260-94-6 Acr idine 18 D 
86-74-8 Carbazole 49 D 
206-44-0 Fluoranthene 200 BD 
129-00-0 Pvrene 160 BD 
56-55-3 Benz o f A) Anthracene 13 D 
218-01-9 Chirvsene 10 DJ 
205-99-2 Benzo (B) Fluoranthene 10 U 
207-08-9— Benzo (K) Fluoranthene 9 U 
192-97-2 Benzo fE) Pvrene 7 U 
50-32-8 Benzo (A) Pvrene 9 U 
198-55-0 Perylene 10 U 
193-39-5 Indeno (1.2.3-CD) Pvrene 8 U 
53-70-3 Dibenz (A, H) Anthracene 6 U 
191-24-2 Benzo fG.H, I) Pervlene 10 U 

FORM I X-4 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

b Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 27245 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4200 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume; 500(uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

SAMPLE NO. 

27245-OlFB 

IGV-W105FB-011993 
SDG No.: 

Lab Sample ID: 27245-OlFB 

Lab File ID: C7222 

Date Received: 01/20/93 

Date Extracted: 01/21/93 

Date Analyzed: 01/22/93 

Dilution Factor: 0.119 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L Q 

271-89-6 
496-11-7 
95-13-6-
91-20-3 
4565-32-6 
91-22-5 
120-72-9 
91-57- 6 
90-12-0 
92-52- 4 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
132-65-0 
85-01- 8 
120-12-7 
260-94-6 
86-74- 8 
206-44- 0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08- 9 
192-97- 2 
50-32-8 
198-55-0 
193-39- 5 
53-70-3 
191-24-2 

2,3-Dibenzofuran 
2,3-Dihydroindene_ 
IH-Indene 
Naphthalene 
Benzo(B)Thiophene_ 
Quinoline 
IH-Indole" 
2-Methylnaphthalene_ 
1-Methylnaphthalene' 
Biphenyl 
Acenaphthy1ene 
Acenaphthene ^ 
Dibenzofuran 
Fluorene 
Dibenz othlophene 
Phenanthrene 
Anthracene 
Acridine 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(A)Anthracene_ 
Chrysene_ 
Benzo(B)Fluoranthene_ 
Benzo(K)Fluoranthene^ 
Benzo (E) Pyrene ^ 
Benzo(A)Pyrene 
Perylene 
Indeno(1,2,3-CD)Pyrene_ 
Dibenz (A,H) Anthracene_J 
Benzo(G,H,I)Perylene_ 

5 U 
1 U 
0.9 U 
2 BJ 
0.9 U 
1 JR 
2 U 
2 B 
2 U 
4 U 
1 U 
1 U 
1 U 
1 U 
1 U 
3 B 
1 U 
3 U 
2 U 
2 B 
2 B 
2 U 
3 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
3 U 

FORM I X-5 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

\b Name: ENSECO 

Lab Code: ENSECO Case No.: 27245 

Matrix: (soil/water) WATER 

Sample wt/vol: 4180 (g/mL) ML 

Level: (1ow/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOtJND 

27245-OlMS 
Contract: 

IGV-W105MS-011993 
SAS No.: SDG No.: 

lab Sample ID: 27245-OlMS 

lab File ID: C7220 

Date Received: 01/20/93 

Date Extracted: 01/20/93 

Date Analyzed: 01/22/93 

Dilution Factor: 0.120 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 
496-11-7 
95-13-6-
91-20-3 
4565-32-6 
91-22-5 
120-72-9 
91-57- 6 
90-12-0 
92-52- 4 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
132-65-0 
85-01- 8 
120-12-7 
260-94-6 
86-74- 8 
206-44- 0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08- 9 
192-97- 2 
50-32-8 
198-55-0 
193-39- 5 
53-70-3 
191-24-2 

2,3-Dibenzofuran 
—2,3-Dihydroindene 
—IH-Indene 
-Naphthalene 
-Benzo(B)Thiophene_ 
-Quinol ine ~ 
-IH-Indole 
-2 -Methy Inaphthal ene_ 
-1-Methylnaphthalene^ 
-Biphenyl ~ 
-Acenaphthylene 
-Acenaphthene 
-Dibenzofuran 
-Fluorene 
Dibenzothiophene_ 

—Phenanthrene 2 
—Anthracene ^ 
—Acridine 
Carbazole 
-Fluoranthene 
-Pyrene 
Benzo(A)Anthracene_ 
Chrysene_ 
•Benzo(B)Fluoranthene_ 
•Benzo(K)Fluoranthene" 
-Benzo (E) Pyrene ^ 
•Benzo(A)Pyrene 
-Perylene_ 
•Indeno (1,2, 3-CD) Pyrene_ 
•Dibenz (A, H) Anthracene_|| 
-Benzo(G,H,I)Perylene 

Q 

2 J 
140 R 
65 
89 BRT 
47 
140 
10 
110 B 
53 
43 
40 
120 
67 
110 T 
16 
89 BRT 
59 
24 R 
66 
96 BRT 
83 BRT 
11 R 
25 
1 J 
2 U 
4 
2 U 
2 U 
2 U 
2 U 
3 U 

FORM I X-1 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

b Name: ENSECO 

Lab Code: ENSECO Case No.: 27245 

Matrix: (so11/water) WATER 

Sample wt/vol: 4140 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Inj ection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Contract: 

SAS No.: 
IGV-W105MSD-011993 
SDG No.: 

Lab Sample ID: 27245-OlMSD 

Lab File ID: C7221 

Date Received: 01/20/93 

Date Extracted: 01/20/93 

Date Analyzed: 01/22/93 

Dilution Factor: 0.121 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 2.3-Dibenzofuran 2 J 
496-11-7 2.3-Dihvdroindene 130 R 
95-13-6- IH-Indene 61 
91-20-3 Naohthalene 82 BRT 
4565-32-6 Benzo (B) Thioohene 42 
91-22-5 Quinoline 130 
120-72-9 IH-Indole 5 
91-57-6 2-Methvlnaohthalene 95 B 
90-12-0 l-Methvlnaohthalene 51 
92-52-4 Biohenvl 40 
208-96-8 Acenaohthvl ene 36 T 
83-32-9 Acenaohthene 120 
132-64-9 Dibenzofuran 62 
86-73-7 Fluorene 110 T 
132-65-0- Dibenzothioohene 15 R 
85-01-8 Phenanthrene 94 BRT 
120-12-7 Anthracene 54 
260-94-6 Acridine 20 R 
86-74-8 Carbazole 57 
206-44-0 Fluoranthene 95 BRT 
129-00-0 Pvrene 83 BRT 
56-55-3 Benzo (A) Anthracene 12 R 
218-01-9 Chrvsene 25 
205-99-2 Benzo (B) Fluoranthene 1 JR 
207-08-9 Benzo Fluoranthene 2 U 
192-97-2 Benzo TEI Pvrene 4 
50-32-8 Benzo f A) Pvrene 2 U 
198-55-0 Perylene 2 U 
193-39-5 Indeno (1.2.3-CD) Pvrene 2 U 
53-70-3 Dibenz fA,H) Anthracene 2 U 
191-24-2 Benzo^G.H.DPervlene 3 U 

FORM I X-2 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

L Ncuae: ENSECO Contract: 

Lab Code: ENSECO Case No.: 27245 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4180 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

SAMPLE NO. 

27245-0IMSDL 

IGV-W105MS-011993 
SDG No.: 

Lab Sample ID: 27245-OlMSDL 

Lab File ID: C7238 

Date Received: 01/20/93 

Date Extracted: 01/20/93 

Date Analyzed: 01/26/93 

Dilution Factor: 0.478 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 
496-11-7— 
95-13-6 
91-20-3 
4565-32-6 
91-22-5 
120-72-9 
91-57- 6 
90-12-0 
92-52- 4 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
132-65-0 
85-01- 8 
120-12-7 
260-94-6 
86-74- 8 
206-44-0— 
129-00-0— 
56-55-3 
218-01-9 
205-99-2 
207-08- 9 
192-97- 2 
50-32-8 
198-55-0 
193-39- 5 
53-70-3 
191-24-2 

2,3-Dibenzofuran_ 
2,3-Dihydroindene 
IH-Indene ^ 
Naphthal ene_ 
Benzo(B)Thiophene_ 

—-—Quinoline^ ^ 
IH-Indole 
2-Methylnaphthalene_ 
1-Methylnaphthalene^ 
Biphenyl 
Acenaphthylene 
Acenaphthene_ 
Dibenzofuran" 
Fluorene 
Dibenzothiophene_ 
Phenanthrene ^ 
Anthracene 
Acridine 
Carbazole 
-Fluoranthene_ 
-Pyrene_ 
Benzo(A)Anthracene_ 
Chrysene_ 
Benzo(B)Fluoranthene 
Benzo (K) Fluoranthene' 
Benzo (E) Pyrene | 
Benzo(A)Pyrene 
Perylene 
Indeno(1,2,3-CD)Pyrene_ 
Dibenz(A,H)Anthracene_^ 
Benzo(G,H,I)Perylene 

20 U 
270 D 
94 D 
240 BD 
61 D 
120 D 
9 DJ 

130 BD 
69 D 
53 D 
36 D 
160 D 
75 D 
150 D 
17 DR 
210 BD 
42 D 
16 D 
45 D 
190 BD 
150 BD 
11 D 
31 D 
10 U 
9 U 
5 DJ 
9 U 
10 U 
8 U 
6 U 
11 U 

FORM I X-3 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

b Name: ENSECO Contract: 

Lab Code: ENSECO Case No.: 27245 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4140 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Injection Volvime: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

SAMPLE NO. 

27245-OlSDDL 

IGV-W105MSD-011993 
SDG No.: 

L2d3 Sample ID: 27245-OlSDDL 

Lab File ID: C7239 

Date Received: 01/20/93 

Date Extracted: 01/20/93 

Date Analyzed: 01/26/93 

Dilution Factor: 0.483 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 2.3-Dibenzofuran 20 U 
496-11-7 2.3-Dihvdroindene 260 D 
95-13-6-— IH-Indene 88 D 
91-20-3 Naphthalene 210 BD 
4565-32-6 Benzo (B) Thiophene 55 D 
91-22 -5 Quinol ine 110 D 
120-72-9 IH-Indole 5 DJ 
91-57-6 2-Methvlnaphthalene 120 BD 
90-12-0 1-Methvlnaphthalene 65 D 
92-52-4 Biphenvl 50 D 
208-96-8 Acenaphthvlene 35 D 
83-32-9 Acenaphthene 150 D 
132-64-9 Dibenzofuran 72 D 
86-73-7 Fluorene 140 D 
132-65-0 Dibenzothiophene 17 DR 
85-01-8 Phenanthrene 200 BD 
120-12-7 Anthracene 39 D 
260-94-6 Acridine 14 D 
86-74-8 Carbazole 40 D 
206-44-0 Fluoranthene 190 BD 
129-00-0 -Pvrene 160 BD 
56-55-3 Benzo ̂ A1 Anthracene 12 DR 
218-01-9 Chrvsene 33 D 
205-99-2 Benzo (B) Fluoranthene 10 U 
207-08-9 Benzo (K) Fluoranthene 9 U 
192-97-2 Benzo (E) Pvrene 5 DJ 
50-32-8 Benzo (A) Pvrene 9 U 
198-55-0 Perylene 10 U 
193-3 9-5 Indeno (1.2.3 -CD) Pvrene 8 U 
53-70-3 Dibenz fA.H^ Anthracene 6 U 
191-2 4-2 Benzo rG. H. 11 Pervlene 11 U 

FORM I X-4 3/90 



Name: ENSECO 

i3 Code: ENSECO 

2C 
WATER SEMIVGLATILE SURROGATE RECOVERY 

Contract: 

Case No.: 27245 SAS No.: SDG No. 

EPA SI S2 S3 TOT 
SAMPLE NO. (NAP)# (FLU)# (CHR)# OUT 

01 27245-01 66 80 32 0 
02 27245-OlDL 68 70 39 0 
03 27245-OlDU 67 84 26 0 
04 27245-OlDUDL 97 89 36 0 
05 27245-OlFB 66 76 69 0 
06 27245-OlMS 66 82 26 0 
07 27245-OlMSD 63 78 27 0 
08 27245-0IMSDL 91 83 34 0 
09 27245-OlSDDL 87 81 39 0 
10 BLKOl 82 88 62 0 
11 BLK02 80 90 68 0 

51 (NAP) = Naphthalene-d8 
52 (FLU) = Fluorene-dlO 
53 (CHR) = Chrysene-dl2 

QC LIMITS 
( 14-108) 
( 41-162) 
( 10-118) 

# Colxomn to be used to flag recovery values 
* Values outside of contract required QC limits 
O Surrogate diluted out 

page 1 of 1 
FORM II SV-1 3/90 



3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

LeUD Name: ENSECO Contract: 

Ja Code: ENSECO Case No.: 27245 SAS No.: SD6 No.: 

Matrix Spike ~ EPA Sample No.: 27245-01 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ng/L) (ng/L) (ng/L) REC # REC. 

IH-Indene 71.8 22.25 64.56 60 20-150 
Naphthalene 71.8 92.46 88.92 -5 * 20-150 
Quinoline 71.8 3.082 141.6 193 * 20-150 
2-Methvlnaphthalene 71.8 60.81 105.1 62 20-150 
Fluorene 71.8 87.23 106.8 27 20-150 
Chrysene 71.8 9.068 24.84 22 20-150 
Benzo(E)Pvrene 71.8 1.155 3.984 4 * 10-150 

SPIKE MSD MSD 
ADDED CONCENTRATION % % QC L] EMITS 

COMPOUND (ng/L) (ng/L) REC # RPD # RPD REC. 

IH-Indene 72.6 60.74 53 12 28 20-150 
Naphthalene 72.6 82.16 -14 * 95 * 28 20-150 
Quinoline 72.6 134.3 181 * 6 28 20-150 
2-Methvlnaphthalene 72.6 94.86 47 28 28 20-150 
•''luorene 72.6 107.0 27 0 28 20-150 
Jhrvsene 72.6 25.17 22 0 28 20-150 
Benzo(E)Pvrene 72.6 4.066 4 * 0 28 10-150 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

COMMENTS: 

FORM III SV-1 3/90 



3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Tab Name: ENSECO Contract: 

Code: ENSECO Case No.: 27245 SAS No.: SDG No.: 

Matrix Spike - EPA Sample No.: 27245-OlDL 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ng/L) (ng/L) (ng/L) REC # REC. 

IH-Indene 71.8 25.94 94.17 95 20-150 
Naphthalene 71.8 127.8 242.8 160 * 20-150 
Ouinoline 71.8 1.937 121.4 166 * 20-150 
2-Methvlnaphthalene 71.8 56.17 126.2 98 20-150 
Fluorene 71.8 77.83 146.7 96 20-150 
Chrvsene 71.8 9.449 31.26 30 20-150 
Benzo fElPvrene 71.8 ND 4.656 6 * 10-150 

COMPOUND 

IH-Indene 
Naphthalene 
Quxnoline 
2-MethyInaphtha1ene_ 
Eluorene^ I 
Chrysene_ 
Benzo(E)Pyrene_ 

SPIKE MSD MSD 
ADDED CONCENTRATION % % QC L] EMITS 
(ng/L) (ng/L) REC # RPD # RPD REC. 

72.6 87.91 85 11 28 20-150 
72.6 213.0 117 31 * 28 20-150 
72.6 115.0 156 * 6 28 20-150 
72.6 116.4 83 17 28 20-150 
72.6 141.0 87 10 . 28 20-150 
72.6 32.51 32 6 28 20-150 
72.6 4.975 7 * 15 28 10-150 

# Column to be used to fla^ recovery and RPD values with an asterisk 
* Values outside of QC limits 

COMMENTS: 

FORM III SV-1 3/90 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

b Name: ENSECO 

Lab Code: ENSECO 

Lab File ID: 

Ins-tniment ID: 

Matrix: (soil/water) WATER 

Level:(low/med) LOW 

Case No. 

C7224 

4500-C 

27245 

Contract: 

SAS No.: 

BLKOl 

SDG No.: 

Lab Seunple ID: BL012093 

Date Extracted: 01/20/93 

Date Analyzed: 01/22/93 

Time Analyzed: 2137 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB 
SAMPLE NO. SAMPLE ID FILE ID 

01 27245-01 27245-01 C7218 
02 27245-OlDL 27245-OlDL C7234 
03 27245-OlDU 27245-0IDU C7219 
04 27245-OlDUDL 27245-OlDUDL C7237 
05 27245-OlMS 27245-OlMS C7220 
06 27245-0IMSD 27245-0IMSD C7221 
07 27245-OlMSDL 27245-OlMSDL C7238 
08 27245-OlSDDL 27245-OlSDDL C7239 

DATE 
ANALYZED 

01/22/93 
01/26/93 
01/22/93 
01/26/93 
01/22/93 
01/22/93 
01/26/93 
01/26/93 

COMMENTS: 

page i of 1 
FORM IV SV 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

b Name: ENSECO 

Lab Code: ENSECO 

Contract: 

Case No.: 27245 SAS No.: SDG No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 500(uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

BL012093 

C7224 

Lab Scunple ID: 

Lab File ID: 

Date Received: 

Date Extracted: 01/20/93 

Date Analyzed: 01/22/93 

Dilution Factor: 0.125 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6-
496-11-7-
95-13-6— 
91-20-3— 
4565-32-6 
91-22-5— 
120-72-9-
91-57-6— 
90-12-0— 
92-52-4— 
208-96-8-
83-32-9— 
132-64-9-
86-73-7— 
132-65-0-
85-01-8— 
120-12-7-
260-94-6-
86-74-8— 
206-44-0-
129-00-0-
56-55-3— 
218-01-9-
205-99-2-
207-08-9-
192-97-2-
50-32-8 
198-55-0-
193-39-5-
53-70-3 
191-24-2-

2,3-Dibenzofuran 
2,3-Dihydroindene 
IH-Indene^ I 
Naphthal ene_ 
Benzo(B)Thiophene_ 
Quinol ine 
IH-Indole 
2-MethyInaphthalene 
1-MethyInaphthalene" 
Biphenyl ^ 
Acenaphthy1ene 
Acenaphthene 

—•—Dibenzofuran" 
Fluorene 
Dibenzothiophene_ 
Phenanthr ene ^ 
Anthracene 
Acridine 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(A)Anthracene_ 
Chrysene_ 
Benzo(B)Fluoranthene_ 

^-Benzo (K) Fluoranthene^ 
Benzo (E) Pyrene ^ 
Benzo(A)Pyrene 
Perylene 
Indeno(1,2,3-CD)Pyrene_ 
Dibenz (A, H) Anthracene_J 
Benzo(G,H,I)Perylene 

5 U 
1 U 
0.9 U 
1 JR 
0.9 U 
1 U 
2 U 
2 
2 U 
4 U 
1 U 
1 U 
1 U 
1 U 
1 U 
2 
1 U 
3 U 
2 U 
1 J 
1 J 
2 u 
3 u 
2 u 
2 u 
2 u 
2 u 
2 u 
2 u 
2 u 
3 u 

FORM I X-1 3/90 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

•) N2uiie: ENSECO 

Lab Code; ENSECO 

Lab File ID: 

Instrument ID: 

Case No.: 27245 

C7225 

4500-C 

Contract: 

SAS No.: 

BLK02 

SDG No.: 

Lab Sample ID: 27245-OlFB 

Date Extracted: 01/21/93 

Matrix: (soil/water) WATER Date Analyzed: 01/22/93 

Level:(low/med) LOW Time Analyzed: 2227 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

01 27245-OlFB 27245-OlFB C7222 01/22/93 

COMMENTS: 

page 1 of 1 
FOSM IV SV 3/90 



IX 
ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

b Name: ENSECO 

Lab Code: ENSECO Case No.: 27245 

Matrix: (so11/water) WATER 

Sample wt/vol: 4000 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volxime: 500(uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) N pH; 7.0 

CAS NO. COMPOUND 

Contract: 

SAS No.: SDG No.: 

Lcib Scunple ID: 

Lab File ID: C7225 

Date Received: 

Date Extracted: 01/21/93 

Date Analyzed: 01/22/93 

Dilution Factor: 

CONCENTRATION UNITS: 
(ng/L or ug/Kg) ng/L 

271-89-6 
496-11-7 
95-13-6 
91-20-3 
4565-32-6 
91-22-5 
120-72-9 
91-57- 6 
90-12-0 
92-52- 4 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
132-65-0 
85-01- 8 
120-12-7 
260-94-6 
86-74- 8 
206-44- 0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08- 9 
192-97- 2 
50-32-8 
198-55-0 
193-39- 5 
53-70-3 
191-24-2 

2,3-Dibenzofuran_ 
2,3-Dihydroindene 
IH-Indene 
Naphthalene 
Benzo(B)Thiophene_ 
Quinoline " 
IH-Indole 
2-Methylnaphthalene_ 
1-Methylnaphthalene^ 
Biphenyl ^ 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 

——Dibenz othiophene 
Phenanthr ene [ 
Anthracene 
Acridine 
Carbazole 
Fluoranthene_ 
Pyrene_ 
Benzo(A)Anthracene 
Chrysene 
Benzo(B)Fluoranthene_ 

—^-Benzo (K) Fluoranthene^ 
Benzo (E) Pyrene ^ 
Benzo(A)Pyrene 
Perylene 
Indeno(1,2,3-CD)Pyrene_ 
Dibenz(A,H)Anthracene_[ 
Benzo(G,H,I)Perylene 

5 U 
1 U 
0.9 u 
1 J 
0.9 u 
1 u 
2 u 
1 
2 u 
4 u 
1 u 
1 u 
1 u 
1 u 
1 u 
3 
1 u 
3 u 
2 u 
1 J 
1 J 
2 u 
3 u 
2 u 
2 u 
2 u 
2 u 
2 u 
2 u 
2 u 
3 u 

0.125 

FORM I X-2 3/90 



5B 
SEMIVOLATILE ORGANIC INSTRUMENT 

Name: ENSECO Contract: 

Code: ENSECO Case No.: 27245 SAS No.: 

Lab File ID: . BC012193T 

Instr;iment ID: 4500-C 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, 

PERFORMANCE CHECK 

SDG No.: 

Rxm Date: 01/21/93 

Riin Time: 0949 

MSD, BLANKS, AND STANDARDS: 

EPA LAB LAB DATE TIME 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED 

01 SSTD040 40 PPB PAH C7209 01/21/93 0949 
02 SSTD020 20 PPB PAH C7210 01/21/93 1047 
03 SSTD1200 1200 PPB PAH C7211 01/21/93 1137 
04 SSTD600 600 PPB PAH C7212 01/21/93 1227 
05 SSTD240 240 PPB PAH C7213 01/21/93 1317 

page 1 of 1 
FORM V SV 3/90 



5B 
SEMIVOLATILE ORGANIC INSTRUMENT 

Neune: ENSECO Contract: 

_b Code: ENSECO Case No.: 27245 SAS No.: 

Lab File ID: C7217T 

Instrximent ID: 4500-C 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, 

PERFORMANCE CHECK 

SDG No.: 

Run Date: 01/22/93 

Run Time: 1545 

MSD, BLANKS, AND STANDARDS: 

EPA LAB LAB DATE TIME 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED 

01 SSTD040 40 PPB PAH C7217 01/22/93 1545 
02 27245-01 27245-01 C7218 01/22/93 1635 
03 27245-OlDU 27245-OlDU C7219 01/22/93 1725 
04 27245-OlMS 27245-OlMS C7220 01/22/93 1725 
05 27245-OlMSD 27245-OlMSD C7221 01/22/93 1906 
06 27245-OlFB 27245-OlFB C7222 01/22/93 1957 
07 BLKOl BL012093 C7224 01/22/93 2137 
08 BLK02 C7225 01/22/93 2227 

page 1 of 1 
FORM V SV 3/90 



5B 
SEMIVOLATILE ORGANIC INSTRtJMENT PERFORMANCE CHECK 

Tab Neune: ENSECO Contract: 

.b Code: ENSECO Case No.: 27245 SAS No.: SDG No.: 

Lab File ID: C7233T Run Date: 01/26/93 

Instrument ID: 4500-C Run Time: 0928 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS; 

EPA LAB LAB DATE TIME 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED 

01 SSTD040 40 PPB PAH C7233 01/26/93 0928 
02 27245-OlDL 27245-OlDL C7234 01/26/93 1126 
03 27245-OlDUDL 27245-OlDUDL C7237 01/26/93 1400 
04 27245-OlMSDL 27245-0IMSDL C7238 01/26/93 1452 
05 27245-OlSDDL 27245-OlSDDL C7239 01/26/93 1544 
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6B 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

«Name: ENSECO Contract: 

Code: ENSECO Case No.: STAND SAS No.: SDG No.: 

Instrument ID: 4500-C Calibration Date(s): 01/21/93 01/21/93 

Calibration Times: 0949 1317 

LAB FILE ID: RRF20 = C7210 
RRF240= C7213 RRF600= C7212 

RRF40 = C7209 
RF1200= C7211 

COMPOUND RRF20 RRF40 RRF240 RRF600 RF1200 RRF 
% 
RSD 

2,3-Dibenzofuran 0.867 0.865 0.828 0.865 1.177 0.920 15.7 
2,3-Dihvdroindene 0.915 0.809 0.795 0.853 1.065 0.887 12.4 
IH-Indene 1.487 1.360 1.430 1.532 1.903 1.542 13.7 
Naphthalene 2.354 1.989 1.931 2.235 2.287 2.159 8.7 
Benzo(B)Thiophene 1.338 1.222 1.268 1.504 1.595 1.385 11.5 
Quinoline 0.547 0.649 0.658 0.878 1.012 0.749 25.4 
IH-Indole 0.617 0.730 0.893 1.028 1.128 0.879 23.8 
2-Methvlnaphthalene 0.957 0.895 0.872 1.059 1.046 0.966 8.8 
1-Methvlnaphthalene 1.347 1.231 1.328 1.455 1.429 1.358 6.5 
Biphenvl 1.288 1.354 1.447 1.739 1.622 1.490 12.6 
Acenaphthvlene 1.383 1.386 1.555 1.951 1.892 1.633 16.7 
Acenaphthene 1.164 1.129 1.273 1.450 1.391 1.281 10.9 
Dibenzofuran 1.595 1.509 1.705 1.882 1.810 1.700 9.0 
Fluorene 1.448 1.336 1.630 1.736 1.693 1.569 10.8 
"ibenzothiophene 0.907 0.820 0.956 1.055 0.965 0.941 9.1 

enanthrene 0.974 0.852 0.961 1.063 0.978 0.966 7.8 
^ithracene 0.676 0.677 0.832 0.963 0.933 0.816 16.7 
Acridine 0.337 0.373 0.448 0.602 0.651 0.482 28.8 
Carbazole 0.558 0.652 0.774 0.887 0.910 0.756 20.0 
Fluoranthene 0.759 0.883 1.050 1.129 1.159 0.996 17.1 
Pyrene 1.074 1.034 1.231 1.255 1.245 1.168 9.0 
Benzo fA)Anthracene 1.212 1.075 1.553 1.641 1.586 1.413 17.9 
Chrysene 1.487 1.287 1.611 1.699 1.573 1.531 10.2 
Benzo(B)Fluoranthene 1.596 1.549 1.626 1.833 1.704 1.662 6.7 
Benzo fK)Fluoranthene 1.527 1.283 1.436 1.674 1.611 1.506 10.2 
Benzo(E)Pyrene 1.614 1.481 1.546 1.747 1.607 1.599 6.2 
Benzo fA)Pyrene 1.303 1.213 1.201 1.489 1.484 1.338 10.6 
Perylene 1.330 1.292 1.266 1.636 1.622 1.429 12.9 
Indeno f1,2.3-CD)Pyrene 1.344 1.191 1.160 1.492 1.395 1.316 10.6 
Dibenz fA,H)Anthracene 1.195 1.043 1.097 1.357 1.261 1.191 10.6 
Benzo f G.H.I)Perylene 1.435 1.264 1.239 1.465 1.324 1.345 7.5 

Naphthalene-d8 1.330 1.266 1.242 1.465 1.572 1.375 10.2 
Fluorene-dlO 1.012 0.969 1.143 1.268 1.211 1.121 11.4 
Chrysene-dl2 1.303 1.013 1.215 1.203 1.156 1.178 9.0 
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7B 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

Name: ENSECO Contract: 

Code: ENSECO Case No.: 27245 SAS No.: SDG No.: 

Instrument ID: 4500-C Calibration date: 01/22/93 Time: 1545 

Lab File ID: C7217 Init. Calib. Date(s): 01/21/93 01/21/93 

Init. Calib. Times: 0949 1317 

COMPOUND RRF RRF40 
MIN 
RRF %D 

MAX 
%D 

2,3-Dibenzofuran 1.815 0.922 49.2 35.0 
2,3-Dihvdroindene 1.682 0.826 50.9 35.0 
IH-Indene 2.959 1.537 48.1 35.0 
Naphthalene 3.842 2.026 47.3 35.0 
Benzo(B)Thioohene 2.569 1.293 49.7 35.0 
Quinoline 1.528 0.704 53.9 35.0 
IH-Indole 1.723 0.670 61.1 35.0 
2-Methvlnaphthalene 1.746 0.853 51.2 35.0 
1-Methvlnaphthalene 2.401 1.222 49.1 35.0 
Biphenvl 2.698 1.244 53.9 35.0 
Acenaphthylene 3.037 1.626 46.5 35.0 
Acenaphthene 2.300 1.008 56.2 35.0 
Dibenzofuran 3.017 1.510 , 50.0 35.0 
Fluorene 2.784 1.314 52.8 35.0 
Dibenzothiophene 1.632 0.767 53.0 35.0 
Phenanthrene 1.667 0.856 48.6 35.0 
Anthracene 1.497 0.637 57.4 35.0 
Acridine 0.972 0.352 63.8 35.0 
Carbazole 1.435 0.603 58.0 35.0 
Fluoranthene 1.856 0.940 49.4 35.0 
Pyrene 2.067 1.120 45.8 35.0 
Benzo(A)Anthracene 2.527 1.549 38.7 35.0 
Chirysene 2.641 1.728 34.6 35.0 
Benzo(B)Fluoranthene 2.915 1.635 43.9 35.0 
Benzo(K)Fluoranthene 2.669 1.609 39.7 35.0 
Benzo CE)Pyrene 2.772 1.530 44.8 35.0 
Benzo(A)Pyrene 2.445 1.297 47.0 35.0 
Perylene 2.650 1.144 56.8 35.0 
Indeno(1,2,3-CD)Pyrene 2.350 1.003 57.3 35.0 
Dibenz(A,H)Anthracene 2.113 0.921 56.4 35.0 
Benzo(G,H,I)Pery1ene 2.315 1.065 54.0 35.0 

Naphthalene-d8 2.554 1.599 37.4 35.0 
Fluorene-dlO 1.999 0.963 51.8 35.0 
Chrysene-dl2 1.981 1.294 34.7 35.0 
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7B 
SEMIVOLATILE CONTINUING CALIBRATIGN CHECK 

Name: ENSECO Contract: 

_ab Code: ENSECO Case No.: 27245 SAS No.: SDG No.: 

Instrument ID: 4500-C Calibration date: 01/26/93 Time: 0928 

Lab File ID: C7233 Init. Calib. Date(s): 01/21/93 01/21/93 

Init. Calib. Times: 0949 1317 

COMPOUND RRF RRF40 
MIN 
RRF %D 

MAX 
%D 

2,3-Dibenzofuran 1.815 0.954 47.4 35.0 
2,3-Dihvdroindene 1.682 0.910 45.9 35.0 
IH-lndene 2.959 1.608 45.7 35.0 
Naphthalene 3.842 2.160 43.8 35.0 
Benzo(B)Thiophene 2.569 1.344 47.7 35.0 
Quinoline 1.528 0.955 37.5 35.0 
IH-Indole 1.723 1.069 38.0 35.0 
2-Methvlnaphthalene 1.746 0.867 50.3 35.0 
1-Methvlnaphthalene 2.401 1.195 50.2 35.0 
Biphenvl 2.698 1.421 47.3 35.0 
Acenaphthvlene 3.037 2.021 33.4 35.0 
Acenaphthene 2.300 1.274 44.6 35.0 
Dibenzofuran 3.017 1.548 48.7 35.0 
Fluorene 2.784 1.510 45.8 35.0 
Dibenzothiophene 1.632 0.800 51.0 35.0 
Phenamthrene 1.667 1.079 35.3 35.0 
Anthracene 1.497 1.051 29.8 35.0 
Acridine 0.972 0.534 45.1 35.0 
Carbazole 1.435 0.966 32.7 35.0 
Fluoranthene 1.856 0.903 51.4 35.0 
Pvrene 2.067 0.985 52.4 35.0 
Benzo(A)Anthracene 2.527 1.837 27.3 35.0 
Chrysene 2.641 1.885 28.6 35.0 
Benzo fB)Fluoranthene 2.915 1.633 44.0 35.0 
Benzo(K)Fluoranthene 2.669 1.375 48.5 35.0 
BenzofE)Pvrene 2.772 1.430 48.4 35.0 
Benzo(A)Pvrene 2.445 1.365 44.2 35.0 
Pervlene 2.650 1.429 46.1 35.0 
Indeno(1,2,3-CD)Pvrene 2.350 1.094 53.4 35.0 
Dibenz(A,H)Anthracene 2.113 0.935 55.8 35.0 
Benzo(G,H,I)Pervlene 2.315 1.031 55.5 35.0 

Naphthalene-dS 2.554 1.501 41.2 35.0 
Fluorene-dlO 1.999 0.927 53.6 35.0 
Chrvsene-dl2 1.981 1.388 29.9 35.0 
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8B 
SEMIVOIATILE INTERNAL STANDARD AREA AND RT SUMMARY 

CName: ENSECO Contract: 

Code: ENSECO Case No.: 27245 SAS No.: SDG No.: 

Lcib File ID (Standard) : C7217 Date Analyzed: 01/22/93 

Instrument ID: 4500-C Time Analyzed: 1545 

01 
02 
03 
04 
05 
06 
07 

ISl(ACN) 
AREA # RT # 

IS2(PHN) 
AREA # RT # 

IS3(BAP) 
AREA # RT # 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

413057 
826114 
206528 

15.79 
16.29 
15.29 

813300 
1626600 
406650 

19.52 
20.02 
19.02 

545491 
1090982 
272746 

29.41 
29.91 
28.91 

EPA SAMPLE 
NO. 

27245-01 
27245-OlDU 
27245-OlFB 
27245-0IMS 
27245-OlMSD 
BLKOl 
BLK02 

591536 
714636 
606679 
667111 
661241 
506312 
539991 

15.80 
15.80 
15.79 
15.79 
15.79 
15.79 
15.79 > 

1081440 
1345360 
1221030 
1315990 
1287550 
1015770 
1033080 

19.55 
19.54 
19.52 
19.52 
19.54 
19.52 
19.54 

578397 
652496 
587044 
614106 
597379 
536905 
540148 

29.41 
29.41 
29.41 
29.39 
29.41 
29.41 
29.39 

151 (ACN) 
152 (PHN) 
153 (BAP) 

Acenaphthene-D10 
Phenanthrene-D10 
Benzo(A)Pyrene-DlO 

AREA UPPER LIMIT = + 100% of internal stemdard area. 
AREA LOWER LIMIT = - 50% of internal standard area. 
RT UPPER LIMIT = +0.50 minutes of internal standard RT. 
RT LOWER LIMIT = -0.50 minutes of internal standard RT. 

# Column used to flag internal standard area values with an asterisk. 
* Values outside of QC limits. 
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8B 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Neune: ENSECO Contract: 

ub Code: ENSECO Case No.: 27245 SAS No.: SDG No.: 

Lab File ID (Standard): C7233 Date Analyzed: 01/26/93 

Instrument ID: 4500-C Time Analyzed: 0928 

ISl(ACN) 
RT # 

IS2(PHN) IS3(BAP) 
AREA # RT # AREA # RT # AREA # RT # 

12 HOUR STD 496360 15.60 909593 19.32 394123 29.14 
UPPER LIMIT 992720 16.10 1819186 19.82 788246 29.64 
LOWER LIMIT 248180 15.10 454796 18.82 197062 28.64 

EPA SAMPLE 
NO. 

01 27245-OlDL 574944 15.59 1069780 19.34 295603 29.17 
02 27245-0IDUDL 503787 15.60 876199 19.34 269849 29.17 
03 27245-OlMSDL 504159 15.62 880029 19.37 259520 29.16 
04 27245-OlSDDL 487440 15.60 873176 19.34 247392 29.17 

151 (ACN) 
152 (PEN) 
153 (BAP) 

Acenaphthene-DlO 
Phenanthrene-Dl0 
Benzo(A)Pyrene-DlO 

AREA UPPER LIMIT = + 100% of internal stemdard area. 
AREA LOWER LIMIT = - 50% of internal standard area. 
RT UPPER LIMIT = +0.50 minutes of internal standard RT. 
RT LOWER LIMIT = -0.50 minutes of internal standard RT. 

# Column used to flag internal st^uldard area values with an asterisk. 
* Values outside of QC limits. 
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